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Dl FLUORO PENTAPEPTI DE DERI VATI VE ANTI - | NFLAMVATORY AGENTS TECHNI CAL FI ELD
The subject invention relates to novel peptide derivatives which are useful
as anti-inflamuatory agents. BACKGROUND OF THE | NVENTI ON Certain

pol ypepti de derivatives having various biological activities are known. The
foll ow ng references disclose such pol ypeptli de derivatives: U S. Patent No.
4,242,329 issued to Claeson, Sinonsson & Arielly on Decenber 30, 1980, U. S.
Pat ent No. 4, 316,889 issued to Bajusz, Hasenohrl, Barabas & Bagdy on

February 23, 1982; U. S. Patent No. 4,399,065 issued to Ba{/usz, Hasenohr| ,
Bar abas & Bagdy on August 16,DIEBEORQPENTRREREIDRDERINANIVEI4 i ssued to

Urezawa, Takeuchi, Aoyagi, |shii ANFRINFLAMEATORY AGENTRISt 30, 1983; U. S
Pat ent No. 4,478,745 issued to Bajusz, Hasenohrl, Barabas & Bagdy on

Oct ober 23, 1984; U.S. Patent No. 4,528,133 issued to Kasafirek Fric, Slaby
& - TECHNICAL FIELD

The subject invention relates to novel peptide derivatives which are

useful as anti-inflammatory agents.
BACKGROUND OF THE INVENTION

Certain polypeptide derivatives having various biological activities are
known. The following references disclose such polypeptide derivatives: U.S.
Patent No. 4,242,329 issued to Claeson, Simonsson & Arielly on December 30,
1980; U.S. Patent No. 4,316,889 issued to Bajusz, Hasenohrl, Barabas & Bagdy
on February 23, 1982; U.S. Patent No. 4,399,065 issued to Bajusz, Hasenohrl,
Barabas & Bagdy on August 16, 1983; U.S. Patent No. 4,401,594 issued to
Umezawa, Takeuchi, Aoyagi, Ishii, Saino & Someno on August 30, 1983; U.S.
Patent No. 4,478,745 issued to Bajusz, Hasenohri, Barabas & Bagdy on
October 23, 1984; U.S. Patent No. 4,528,133 issued to Kasafirek, Fric, Slaby &
Robalova on July 9, 1985; U.S. Patent No. 4,596,789 issued to Dutta, Stein,
Trainor & Wildonger on June 24, 1986; U.S. Patent No. 4,623,639 issued to
Hassall, Johnson & Roberts on November 18, 1986; U.S. Patent No. 4,703,036
issued to Bajusz, Hasenohrl, Bagdy, Barabas, Dioszegi, Fittler, Jozsa, Horvath
& Jozst on October 27, 1987; U.S. Patent No. 4,880,780 issued to Trainor &
Stein on November 14, 1989; U.S. Patent No. 4,883,863 issued to Abe,
Yaginuma, Nagasawa & Kuroiwa on November 28, 1989; U.S. Patent No.
4,902,781 issued to Mizoue, Okazaki, Hanada, Omura & Amamoto on February
20, 1990; U.S. Patent No. 4,923,890 issued to Trainor & Stein on May 8, 1990;
U.S. Patent No. 5,066,643 issued to Abeles & Gelb on November 19, 1991;
PCT Patent Application No. 84/00365 of Galpin & Wilby, published February 2,
1984; PCT Patent Application No. 87/02675 of Hoover, published May 7, 1987;
Japanese Patent Application No. 47-30618 of Toray Inds. Inc., published
November 9, 1972; Japanese Patent Application No. 57-145846 of Mitsubishi
Chem. Ind. KK, published July 18, 1874; Japanese Patent Application No.
58-164563 of Daiichi Kagaku Yaku, published March 25, 1982; European
Patent Application No. 0275101 of Merrell Dow Pharmaceuticals, Inc., published
July 20, 1988; Aoyagi, Miyata, Nanbo, Kojima, Matsuzaki, Ishizuka, Takeuchi &
Umezawa, "Biological Activities of Leupeptins,” The Journal of Antibiotics, Vol.
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Robal ova on July 9, 1985; U. S. Patent No. 4,596,789 issued to Dutta, Stein,
Trainor & W1 donger on June 24, 1986; U.S. Patent No. 4,623,639 issued to
Hassal |, Johnson & Roberts -on Novenber 18, 1986; U. S. Patent No. 4,703,036
i ssued to Bajusz, Hasenohrl, Bagdy, Barabas, Dioszegi, Fittler, Jozsa,
Horvath & Jazst on COctober 27, 1987; U.S. fatent No. 4,880,780 issued to

ol o1 & St el R NDYETHRY ooyl Sedled SIS s dbhac! R0 SSToh MGG
4,902, 781 i ssuéinhibition of (hrorakinz ard  Trypaiady, TripentidesAldehyiase’ it._poReptidg
20, 1990; U.S. Pratedn (RN V4l 923(178),1 -221 Teaancaas&yi eRarppap k@an&uc

1900 Bor pace Haripppiarh [ 43 Gl earRs ;gg Rsjogee
February 2, 19dahibit@T Bﬁ@eﬂﬂheaapeiwﬁ-l ‘bHlistpchentistoe 6va. 88 ( epp. B0BH406hed
Ma%l rshégBLOvéaame G OrNé\@ 65nﬁ96&88@fusfor'%e| 'T‘i' gw@-
h i o rerkapnte, kﬁ ?EH’ P@ﬁias'ﬂaff 5ohRE 42 ChetndiomBfior frFiha?)
Appl-i cation No Cells," European Journal of Pharmacology, Vol. 151 (1988), pp. 147-149 Nagy,
Makara, Horvath, Rappay, Kurcz & Bajusz, "Tripeptide Aldehyde Protease
Inhibitors May Depress in Vitro Prolactin and Growth Hormone Release,"
Endocrinology, Vol. 116, No. 4 (1895), pp. 1426-1432; Rappay, Makara, Bajusz
& Nagy, "Various Proteinase inhibitors Decrease Prolactin and Growth Hormone
Release by Anterior Pituitary Celis," Life Sciences, Vol. 36 (1985), pp. 549-555.

It is an object of the subject invention to provide novel difluoro
pentapeptide derivatives which are useful as anti-inflammatory agents.

It is a further object of the subject invention to provide novel difluoro
pentapeptide derivatives which reduce bone resorption and/or heterotopic bone
formation associated with rheumatoid arthritis.

It is also an object of the subject invention to provide novel
pharmaceutical compositions comprising certain difluoro pentapeptide
derivatives. )

It is also an object of the subject invention to provide methods for treating
diseases characterized by inflammation using the subject compounds.

SUMMARY OF THE INVENTION

The subject invention involves anti-inflammatory compounds having the

following structure:; ’

?1 . R2 R3
| |
X—{CHz)7— —Z—CH—C(O)—NH—CH—C(O)-NH—?H
RS R4 - C=0

| 1 |
YO—C(0)—CH—NH~C(0)—CH—NH—C(0)—CF,

wherein:

(@) -Xis selected from the group consisting of cyclic alkyl having from
4 to about 15 carbon atoms; branched alkyl, with at least two branches, having
from 6 to about 15 carbon atoms; and arylalkyl having from 6 to about 15 carbon
atoms;

(b) nis aninteger from O to about 2;
e

—
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58- 164563 of Daiichi Kagaku Yaku, published March. 25, 1982; European

Pat ent Application No. 0275101 of Merrell Dow Pharmaceuticals, Inc.,

publ i shed July 20, 1988; Aoyagi, Myata, Nanbo, Kojinm, WMatsuzaki,

| shi zuka, Takeuchi & Unmezawa, "Biological Activities of Leupeptins,” The
Journal of Antibioti cs Vol . -2- XXI'l - Bo- 11 (Nov. 1969), pp. 558-568;

3 rabas, Tol ! S'n
E;J 'llj'flzpeplz);’:i i de Abgﬁ { S(s .‘ZSE %eléetgéﬁzg éh? tBOL{ﬁefzt?]r@R"sethhb &Wb ?’%g)/(g R
217-221; Gaal , & y,s £ANDH Fitin Uptake by Cultured
Anterior Pituitar y @) | s-Qrisdtydcbgen; lor tstraight airebraasked nlhmblalkryl saturated or
&f;ﬁgheRghea;méggg%eh witt %tcﬁjgéﬂaae.%grqgndg téawﬁg f.tok?# aFBBt eﬂz?algé&%mms
Al dehyde. Boc- [P PAA-K.ATE avalaritly Jinkgd dpreiag a ShaliBPiety, WA nciudes the
Pituitary nitrogen to which -Q is bonded and from about 5 to about 20 carbon atoms;

(e) Zis-0-or-NH-, whenVis -OC(0)-, -Z- is -NH-;

{3 -R1 is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about
6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic

. portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded
to-R'is in either D or L configuration;

(9) -R2 is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about
6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic
portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded
to -R? is in L configuration;

() -R®is <(CHy) -A-NH, or -(CH,)  -A-B-C(NH,)=NH wherein m is
an integer-from 1 to about 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl,
and -B-.is a covalent bond or -NH-; and the carbon atom bonded to -R3 isinL
configuration; '

(i) .-R4 is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about

6 carbon atoms; cyclic a!kyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic
portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded
to-R%is in L configuration;

@  -R® is {CHy,) -A-NH, or (CH,) -A-B-C(NH,)=NH wherein m is
an integer from 1 to about 6, -A- is a covalent bond or p-phenyl or p-cygohexyl.
and -B- is a covalent bond or -NH-; and the carbon atom bonded to -R isin D
or.L configuration; and

(k) -Yis hydrogen or methyl. :

The subject invention also invoilves pharmaceutical compositions
comprising the above compounds; and methods for treating inflammation or
pain using such compounds and compositions.
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Cells," European Journal of Pharmacol ogy, Vol. 151 (1988), pp. 147-149;
Nagy, Makara, Horvath, Rappay, Kurcz & Bajusz, "Tripeptide Al dehyde
Protease I nhi bitors May Depress in Vitro Prolactin and G owt h Hornone

Rel ease, " Endocrinology. Vol. 116, No. 4 (1895), pp. 1426-1432; Rappay,
Makar a, BaJ usz & Nagy, Various Pr ote| nase_| phi b| tors Decrease Prol actin and
G owt h Hornone Rel ease by A ences. Vol . 36
(1985), pp. 549-555. It is == ' & ' At 0 provide
novel difluoro pent affapt feim tkﬂkyl\?aas \usedvﬁrereim anmesssethdnmase indicated, means

anti-infl ammat ory gﬂ?f-&rﬁamkrg]ﬁalﬁs (Wl éﬁ‘ﬂgé}g BRI sttt brtaﬂﬁhéd‘ BF EP&I:C‘ WHIIA P

to provide novel uor o I vati uce bone

resorption and/ &e saturatest gpﬁ”?;s%ﬁ ‘# apahidmay df’&f‘bﬂmwetdkprrsﬁ@&m% gAS
arthritis. It i usaddwrein, tdyche alkyl mé)ehaubptkd onfyvaportion ofother total dembey af

pharmaceut i Ca' owh{dn‘?@%n%E&@Bréf baﬂ\ lafky] l'éd H %he %Eﬁé‘l?ﬁgt i,
derivati ves. s al so an é %c&&%&k an rlt%ré é18a1 r ovi
met Hods for t r e &N"HE} alkyl includes monocycloalkyl, Yy y

Preferred alkyl are as noted in this paragraph unless provided otherwise
in particular instances. Preferred alkyl are saturated. Preferred alkyl are
unsubstituted. Preferred alkyl substituents are selected from halo, amino,
hydroxy, alkoxy, cyano, nitro, aryl and triflucromethyl. As used herein, "alkoxy"
is -O-alkyl. It is preferred that substituted alkyl be mono-, di- or trisubstituted,
especially monosubstituted.

The term "aryl," as used herein, unless otherwise specified, means aryl
rings which may be unsubstituted or substituted. Preferred aryl is as noted in
this paragraph, uniess provided otherwise in particular instances. Preferred aryl
are phenyl and naphthyl, éspeciél!y phenyl. Preferred ary! are mono-, di-, tri- or
unsubstituted; more preferred aryl are monosubstituted or unsubstituted,
especially unsubstituted, Preferred aryl substituents include alkyl, halo, amino,
hydroxy, alkoxy, cyano, nitro and triflucromethyl.

The term “aryialkyl," as used herein, means alkyl substituted with aryl. A
preferred arylalkyl is arylmethyl.

The term “aliphatic" as wused herein, means open-chain
carbon-containing portions of arylalkyis.

The following abbreviations are used herein. Abbreviations for amino
acids may refer to the amino acid itself, or more often to an amino acid moiety
that is part of a peptide or peptide derivative structure.

Arg Arginyl

Oom Orithyt

Leu Leucyl

Gly Glycyl

t-Bug t-Butyiglycyl

Phe Phenylalanyi

Adoc Adamantyloxycarbonyl

Z Benzyloxycarbonyl
- Boc t-Butyloxycarbonyl

DECP Diethyicyanophosphonate
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di seases characterized by inflammuation using the subject conpounds.
I nvention involves anti-Inflamatory conpounds
[err] wherein: (a)

having from 4 to about 15 carbon atons;
| east two branchess -having from6 to about 15

OF THE | NVENTI ON The subj ect
having the follow ng structure:

group consisting of cyclic alkyl

branched al kyl, with at-

carbon atons;

and ag,x%al kyl havi ngpfek

SUMVARY

-Xis selected fromthe

6 to about 15 carbon atons; (b) n

is an integer from o about 2;
. Ehy
TEA Triethylamine
DMF Dimethylformamide
TFA Trifluoroacetate
ipa Isopropanol
Bn Benzyi
Lys Lysyl
Ac Acety!
TLC Thin Layer Chromatography
TSA Toluenesulfonic acid
THF Tetrahydrofuran
HOBt Hydroxybenzotriazole
DCC Dicyclohexylcarbodiimide
DIPEA N,N-Diisopropylethylamine
Chg Cyclohexyiglycy!
Cha Cyclohexytalanyl
Nal Naphthylalanyl
Trp Tryptophyl
Adg Adamantylglycyl
pGphe p-Guanidinophenylalanyi
3,5-Dmadoc 3,5-Dimethyladamantyloxycarbonyl
eBroc endo-Bornylc:ycarbonyl
Noc Naphthyloxycarbonyl
Moc Menthyloxycarbonyl
Ad Adamantoyl
Fmoc Fluorenylmethoxycarbonyl
Ada Adamantaneacetyl
Adac Adamantylaminocarbonyl
Mnoc Morpholinyl
Norad Noradamantoyi
Hadoc Homoadamantyloxycarbonyl
Foc Fenchyloxycarbonyi
Imoc {somenthyloxycarbonyl
ipoc Isopinocamphanyloxycarbonyl
AC acetyl
DMF dimethylformamide
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(C© -V- is selected fromthe group consisting of -OC(O-, -NNQC(O -,
-N(Q C(S)-, -C(O-, [err] and -P(O(OH)-: (d) -Qis hydrogen; or straight
or branched chain al kyl, saturated or unsaturated with 1 or 2 doubl e bonds,
having from 1l to about 6 carbon atons; or -Q and -X are covalently |inked
forming a cyclic moiety which includes theémitrogen to which -Q is bonded
and from about 5 toHRidlt 20 car bdmghpoassurd kiquid Zhiamatography- NH-, when V is

trai gnt o brapched Sl Roye” Shitlerina) CEBAIOTIE, ARGR FRERIGY 48 ©f
bonds, having fRe%R ﬁa‘f‘BgﬁTfo‘S’f'°‘ﬁ'"Baéh§H}‘Faits§Hﬁt,“r%‘ycl ic alkyl, saturated or
unsaturated with 1 or 2 double bonds,.having froms3 to about car bon
atons; and aryl al kyl wherein the aliphatic portirorﬁ i s saturat and has 1
or 2 carbon atoms; anX-+H{eHs;Bva-2t+-QH-b0(0ReNH—CR~eC(Q)-NH-+QHei t her D or
L configuration; (9) -Rlerr] is selected fromtfhe group congisking of
strai ght or branched al ky, saturated or unsaturafjfed with 1 or |2 double
bonds, having from 1l to aboy®—C(0)—CH—NH—C(O)—CH—NH—C(O)—CF,

in Structure (1), n is an integer of from O to about 2; n is preferably 0 or 1.

In Structure (1), -R1 is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the
aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred -R1
is saturated alkyl. Preferred alkyl are unsubstituted, or are arylalkyl, especially
benzyl and naphthal. Preferred cyclic alkyl are cyclic C4-Cg (more preferably
Cs-cs) methyl or adamantyimethyl. Preferred Rlis hydrophobic, preferably
with the hydrophobicity concentrated close to the carbon atom to which -R1 is
bonded. Specific examples of preferred -R1 include t-butyl, 1,1-dimethylpropyl,
i-propyl, i-butyl, s-butyl, neo-pentyl, cyclohexyl, cyclohexyimethyl, adamantyl,
adamantyimethyl, benzyl, naphthal; most preferred -R1 is t-butyl.

In Structure (1), the carbon to which -R1 is bonded is in either D or L,
preferably D, configuration. The structure -Z-CH(R1 )-C(O)- is an amino acid
moiety (hereinafter -AA1-) when -Z- is -NH; preferred amino acid moieties for
-AA1- include t-Bug, Val, lle, Leu, Chg, Cha, Phe, Nal, Trp and Adg; more
preferred are t-Bug, Val and lle; most preferred -AA1- is t-Bug.

In Structure (1), —Rz is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the
aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred
branched or cyclic alkyl are saturated. Preferred branched or cyclic alkyl are
unsubstituted. Preferred branched alkyl have from 3 to 5 carbon atoms; most
preferred branched alkyl is i-butyl. Preferred cyclic alkyl have a 03-07, more
preferably CS'CG' cyclic ring bonded to a methylene, ethylene or n-propylene
(preferably methylene or ethylene, more preferably methylene) which is bonded
to the carbon atom in Structure (1) to which -R2 is bonded. Preferred aryialkyl
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6 carbon atons; cyclic alkyl, saturated or unsaturated with 1 or 2 double
bonds, having from 3 to about 10 carbon atons; and aryl al kyl wherein the
aliphatic portion is saturated and has .1l or 2 carbon atomns; and the carbon

atom bonded to -Rerr] is in L configuration; (h) Rlerr] is [err] or
[err] wherein mis an integer from1l to abew 6, -A is a coval ent bond or

p- phenyl or 5@;@ n N
carbon atom boﬁé@is toy‘ig Iy%ﬂﬂgb@nz}l%ngn | ﬁt Mﬁgrfgredéﬁzmmgté?ec?’ed
from the group IpARYls Pyl &rb'éty'r &Véﬂfc‘e’&flm ap ‘Eﬁ[xr’ﬁ?%d’fﬁfer red
unsat urated w tigbéneyl. 2 doubl e bonds, having from1l to about 6 carbon

having f1om 3 to bl et SRBbH AL Zolintl £ WORCR L
portion is satgoRfigdratien. hglder séﬁucﬁﬁ"%a'r% *‘é\(tpozrgr;@ Oal‘ndst% FBINGo ACisk mﬁlEtY
bonded to [err](heminaftdr -A(A%f-)r gprefatred ramigb)acid mcr@tnessfc{rem]z dniclgde PheywiNal ei n
mis Cha, Leu and lle; most preferred -AA2- is Phe.

In Structure (1), -R® is {CH,) -A-NH, or -(CH,)-A-B-C(NH,)=NH,
.wherein m is an integer of from 1 to about 6, -A- is a covalent bond, p-phenyl or
p-cyclohexyi, and -B- is a covalent bond or -NH-. When -A- is a covalent bond,
m is preferably 2-5, more preferably 2-4, more preferably still 3 or 4. When -A-
is ‘p-phenyl or p-cyclohexyl, m is preferably 1-4, more preferably 1-3, more
preferably still 1. -A- is preferably a covalent bond. -B- is preferably -NH-.
More preferred R3is 3-guanidino-n-propyl or 4-amino-n-butyl.

In Structure (1), the carbon to which -R3 is bonded is in D or L
configuration, preferably in L configuration. The structure -NH-(CH(RS)—C(O)- is
an amino acid moiety (hereinafter -AA3-); preferred amino acid moieties for
-AA3- include Arg, Lys, homo-Arg, p-amidino-phe, p-amine-phe and p-Gphe;
most preferred -AA”-is Lys.

In Structure (1), -R4 is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the

- aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred
branched or cyclic alky} are saturated and unsubstituted. Preferred branched
alkyl have from 3 to 5§ carbon atoms; most preferred branched alkyl is i-butyl.
Preferred cyclic alkyl have a C3-C7, more preferably CS'CS cyclic ring bonded
to a methylene, ethylene or n-propylene (preferably methylene or ethylene,
more preferably methylene) which is bonded to the carbon atom in Structure (1)
to which -R4 is bonded. Preferred arylaltkyl are benzyl, p-hydroxybenzyl and
naphthal. More preferred -R4 is selected from i-propyl, i-butyl, s-butyl,
cyclohexyimethyl, benzyl and naphthal, most preferred is benzyi.

In Structure (1), the carbon atom to which -R4 is bonded is in D or L

" configuration. The structure -NH-CH(R }>-C(O)- is an amino acid moiety

(hereinafter -AA -); preferred amino acid moieties for -AA%. include Phe, Nal,
Cha, Leu and lie; most preferred -AA4 is Leu.
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an integer froml to about 6, -A- is a coval ent bond or p-phenyl or

p-cycl ohexyl, and -B- is a covalent bond or -NH; and the carbon atom
bonded to -Ris in Dor L configuration; and (k) -Y is hydrogen or nethyl.
The subject invention also involves pharmaceutical conpositions conprising
t he above conpounds, and nmethods for trealighg inflammati on or pain using

TAVENTT N The ¢ or m - 01 BYRctr 8o R° e PRz At Bk 6t Ao oA TR SEpbaH

means car bon- conhereinmg is baiintegenfrom frky abouts®r #i-ghta cavaient tomdp p-phenlyi or

which may be salpugidHéxpll aHaSB! id'PEAbert BondHr CRHIBYVREh LALSY RSédviattir®t oRb,

substituted. As m is preferably 2-5, more preferably 2-4, more preferably still 3 or 4. When -A-
is p-phenyl or p-cyclohexyl, m is preferably 1-4, more preferably 1-3, more
preferably still 1. -A- is preferably a covalent bond. -B- is preferably -NH-.
More preferred -R5 is 3-guanidino-n-propyl or 4-amino-n-butyl.

In Structure (1), the carbon to which -Rs is bonded is in D or L
configuration, preferably in L configuration. The structure -NH-CH(RS)-C(O)- is
an amino acid moiety (hereinafter -AAS); preferred amino acid moieties for -AA'
include Arg, homo-Arg, Lys, p-amidino-Phe, p-amino-Phe and p-Gphe; most
preferred -AAS- is Arg.

In Structure (1), -Y is hydrogen or methyl.

In Structure (1), -Z- is -O- or -NH-. Preferred -Z- is -NH-,

In Structure (1), -V- is selected from -OC(O)-, -N(Q)C(O)-, -N(Q)C(S)-,
-C(0)-, -S02- and -P(O)OH)-. Preferred -V- is selected from -OC(O)-,
-N(Q)C(0)-, -N(Q)C(S)-, and -C(O)-. More preferred -V- is -OC(O)- or
-N(Q)C(0)-. Most preferred -V- is -OC(0)-. When -V-is -OC(0)-, -Z- is -NH-.

In Structure (1), -X is selected from cyclic alkyl, having from 4 to about 15
carbon atoms; branched alkyl having from 6 to about 15 carbon atoms and at
least 2 branches; and'aryl, having from 6 to about 15 carbon atoms. Preferred
-X has from 6 to 12 carbon atoms; more preferred -X has from 8 to 10 carbon
atoms. Preferred alkyl portions of -X are saturated.  Preferred -X is
unsubstituted, or substituted with unsubstituted alkyl or aryl. Preferred cyclic
alkyl are monocycloalkyl, bicycloalky!, and tricycloalkyl, more preferred are
bicycloalkyl and tricycloalkyl, especially tricyctoalkyl. Preferred cycloalkyl have
S or 6 carbon atoms, more preferably 6 carbon atoms, in each cyclic ring. A
highly preferred -X is adamantyl. Preferred aryl -X are fiuorenyl, naphthy! and
phenyl, unsubstituted or substituted with alkyl. Particularly preferred aryl -X
include naphthyl and fluorenyl. When -X is aryt or cyclic alkyl, n is preferably 1.

In Structure (1) when -V-is -N(Q)C(O)- or -N{Q)C(S)-, -Q is selected from
hydrogen; straight or branched alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 1 to about 6 carbon atoms; or -Q and -X are
covalently linked forming a cyclic moiety which includes the nitrogen to which -Q
is bonded and from about § to about 20 carbon atoms. Preferred -Q-X- has

from6 to 15 carbon atoms; more preferred -Q-X- has from 8 to 12 carbon atoms.

——

_
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used herein, "cyclic alky" may have all or only a portion of the total
nunber of carbon atons indicated as being in the alkyl group in the cyclic
ring itself. Cyclic alkyl includes nonocycl oal kyl, bicycloal kyl and/ or
tricycloal kyl. Preferred alkyl are as noted in this paragraph unless
provi ded otherw se .in particular instancess Preferred al kyl are saturated.
Preferred al kyl t. f
e oot oot o Y Pl e 1%%%89stltﬁﬁﬁk€r§(§&§g%%b¢ltﬁw sl Eg@;ﬁcﬁaﬁg?or aryl.
tr|fIuoronethyIPﬁﬁﬁﬂﬂ%@ﬂWﬁereln "al koxy" is -Oalkyl. It is preferred that
substituted al kyl lgg nono-, di- or trisubstituted, especially
nonosubsti t ut ed. hS term"aryl," as used herein, unless otherw se

I

speci fi ed, neans ri ngs whi ch may be unsubstituted or_ substit uted.
Preferred aryl 4N -a% mn@'@pqynh@.m@fqbamgmwc mArepeieFed iIYE@neeYRiEw Mesti n

particul ar inst wﬁgf@af@brﬁryl are phenyl and naphthyl, especially
phenyl . Pr eferred ar, ar 0 2\0h
preferred aryl are r’%ﬁé’éﬁﬁ‘é&%f’mé%?d&@%ém\{ tﬂ@%ﬁﬂé" ?%ﬁtﬂ@éﬁdoc Ad,

unsubsti t ut ed. Fmes, sAda cAdac, IMaem, Narade Hadog, fe9g, Jmos; nadag, eBroc,
Noc and Moc; more preferred X' is Adoc, Ipoc and eBroc most preferred X' is
Adoc.

Preferred anti-inflammatory compounds of the subject invention include
pharmaceutically-acceptable salts of the above compounds. Particularly
preferred salts include salts of addition formed between a strong acid and the
above compounds. Particularly preferred are such saits of addition where either
-R3 or -Rs or both, are protonated, resulting in a positive charge on the -R3
and Rs moieties. Preferred compounds of the subject invention are often
associated with one or more molecules of water in the form of hydrates.

Preferred anti-inflammatory compounds of the subject invention include
the following compounds:

Adoc-D-tBug-_Phe—Lys-C(O)Ccm(O)-Leu-Arg-OMe

Adoc-D-tBug-Phe-Lys-C(O)Ccm(O)-Gly-Arg-OMe

Adoc—D-tBug-Phe-Lys-C(O)CF2C(O)-D-Phe-Arg-OMe

Adoc-D-tBug-Phe-Lys—C(O)CFZC(O)-Leu-D-Arg-OMe

Mnoc-D-Phe-Phe-Arg-C(O)—CFZC(O)-Leu-Lys-OMe

eBroc-D-t-Bug-Phe-pGphe—C(O)CFZC(0)-AIa-Arg-0Me

lpoc-D-Nal-Phe-Arg-C(O)CFZC(O)-Gly-Arg-OMe

Adoc-D-Phe-Phe-Lys-Q(O)CFZC(O)-Leu-Arg-OH

Noc—D-t-Bug-Phe-Lys-C(O)CFZC(O)-Ala-Lys-OMe
Pharmaceutical Compositions

Pharmaceutical compositions of the subject invention comprise a safe
and effective amount of a difluoro pentapeptide derivative as defined
hereinabove and a pharmaceutically-acceptable carrier. Such compositions

- typically comprise from about 0.1% to about 85% by weight of the difluoro
pentapeptide derivative, preferably from about 1% to about 80% and more
preferably from about 5% to about 75%.

The term "pharmaceutically-acceptable carrier" as used herein, means

one or more compatible solid or liquid filler diluents or encapsuiating

—
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hydr oxy, al koxy, cyano, nitro and trifluoronethyl. The term "aryl al kyl ," as
used herein, neans al kyl substituted with aryl. A preferred arylalkyl is
arylmethyl. The term "aliphatic" as used herein, neans open-chain
carbon-contai ning portions of arylalkyls. The foll ow ng abbreviations are
used herein. Abbreviations for am no acidsfay refer to the amno acid
itsel f, or noresglstamcesowhichadre suitabledfortddehisistrtidn ité aDhuiafforaoneplanitRalor
peptide derivat Tt\{g tath u‘éB@rggtrblAg‘Gas used herein, l‘%gb;g'ythaoﬁ} Igc:mpc)nents of the

Omthyl Leu
t - But ¥| gl yeyl pplaarmaceutical comppﬁgqqys ggﬁgpat;{g@é being ::mmmmgledg with the difluoro

Adamant yl oxycar peritspeptide derivative of the subject invention, and with each other, in a
manner such that there is no interaction which would substantially reduce the
pharmaceutical efficacy of the composition under ordinary use situations.
Pharmaceutically-acceptable carriers must, of course, be of sufficiently high
purity and sufficiently low toxicity to render them suitable for administration to
the human or lower animal being treated.

Some examples of substances which can serve as pharma-
ceutically-acceptable carriers are sugars, such as lactose, glucose and sucrose;
starches, such as comstarch and potato starch; celluiose and its derivatives,
such as sodium carboxymethyicellulose, ethylcellulose and celiulose acetate;
powdered tragacanth; malt; gelatins; talc; stearic acid; magnesium stearate;
calcium sulfate; vegetable oils, such as peanut oil, cottonseed oil, sesame oil,
olive oil, com oil and oil of theobroma; polyols, such as propylene glycol,
glycerin, sorbitol, mannitol, and polyethylene glycol; alginic acid; pyrogen-free
water; isotonic saline; phosphate buffer solutions; cocoa butter (suppository
base); emulsifiers, such as TweensR; wetting agents and lubricants, such as
sodium lauryl sulfate; coloring agents; flavoring agents; stabilizers; antioxidants;
preservatives; as well as other non-toxic compatible substances used in
pharmaceutical formulations. Other compatible pharmaceutical additives and
actives may be included in the pharmaceutically-acceptable carrier for use in
the compositions of the subject invention.

The pharmaceutically-acceptable carrier employed in conjunction with the
difluoro pentapeptide derivative of the subject invention is used at a
concentration sufficient to provide a practical size to dosage relationship. The
pharmacettically-acceptable carrier, in total, typically comprises from about 5%
to about 99.9% by weight of the pharmaceutical compositions of the subject
invention, preferably from about 10% to about 99%, and more preferably from
about 25% to about 95%.

' Total single dosages of the difluoro pentapeptide derivatives of the
subject invention in pharmaceutical compositions are generally from about 1 mg
to about 1000 mg, preferably from about 50 mg to about 800 mg, more
preferably from about 100 mg to about 500 mg.

—— The choice of a pharmaceutically-acceptable carrier to be used in
conjunction with the diflucro pentapeptide derivatives of the subject invention is
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Z Benzyl oxycar bonyl Boc t - But yl oxycar bonyl DECP

Di et hyl cyanophosphonat e -5- Me Met hyl Et Et hyl
TEA Tri et hyl am ne DVF D net hyl f or manm de TFA
Trifluoroacetate i-pa | sopropanol Bn Benzyl Lys
Lysyl - 11 -

determined by the way the active is to be administered. Preferred modes of
administering the actives of the subject invention are by injection, ingestion,

inhalation and topically.
Methods and materials for manufacturing injectables can be found in

Remington's Pharmaceutical Sciences, 17th ed., 1985, Chapter 85, p. 1518, the
disclosures of which are incorporated herein by reference in their entirety.
Generally, three types of injectable dosage forms are preferred: (1) aqueous
solutions, (2) non-aqueous solutions; .and (3) emulsions. Injectable dosage
forms typically contain from about 0.001 mg/m! to about 10 mg/ml, preferably
from about 0.4 mg/ml to about 0.6 mg/ml, of a compound of the subject
invention. Preferred injectable dosage compositions of the subject invention
include sterile aqueous solutions or emulsions of pH from about 3 to about 8
{more preferably of pH from about 4 to about 6). _

Preferred pharmaceutical carriers in which the difluoro pentapeptide
derivatives of the subject invention can be administered by ingestion are
proteinoid microcapsules disclosed in the following patents: U.S. Patent No.
4,895,725 issued to Kantor, Steiner & Pack on January 23, 1990; U.S. Patent
No. 4,925,673 issued to Steiner & Rosen on May 15, 1990; U.S. Patent No.
4,976,968 issued to Steiner on December 11, 1990; and U.S. Patent No.
4,983,402 issued to Steiner on January 8, 1991; all four patents are hereby
incorporated in their entirety by reference.

Methods for Producing Anti-inflammatory Activity and Analgesia

The subject invention also encompasses methods of producing
anti-inflammatory activity and/or analgesia in humans or lower animals through
administering, to the human or lower animal in need of such treatment, a safe
and effective amount of a difluoro pentapeptide derivative of the subject
invention. The amount can be given in a single dose or muiltiple doses
repeatedly over the course of the treatment. While dosages higher than those
described herein are effective to reduce inflammation and produce analgesia,
care must be taken in some individuals to prevent adverse side effects. The
diflucro pentapeptide derivatives and compositions of the subject invention can
be used to reduce inflammation in various disorders at the deeper structures,
muscles, tendons, bursa and joints associated with disease and trauma, to treat
and prevent pain. :

" The preferred modes of administering the difluoro pentapeptide
derivatives of the subject invention are by injection, ingestion, inhalation and
topically. Specific modes of administration inciude, without limitation, oral

-
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Ac Acetyl TLC Thin Layer Chromatography TSA

Tol uenesul fonic acid THF Tet rahydr of uran HOBt

Hydr oxybenzotri azol e DCC Di cycl ohexyl carbodi i m de DI PEA

N, N- Di i sopr opyl et hyl ami ne Chg Cycl ohexyl gl ycyl Cha

Cycl ohexyl al anyl Nal : Napht hyl-akanryl Trp Trypt ophyl

5% omgor, SRR YRR, S B, nesmse . OB SR e
endo- Bony! or ycaint@dgrmmal and subcutaneous; inhalation; nd topically, such as transdermally,
orally, mucosally and sublingually.

The term "safe and effective amount," as used herein, means an amount
of a difluoro pentapeptide derivative or composition high enough to significantly
positively modify the condition to be treated, but low enough to avoid serious
side effects (at a reasonable benefit/risk ratio), within the scope of sound
medical judgement. A safe and effective amount of a difluoro pentapeptide
derivative or composition will vary with the particular condition being treated, the
age and physical condition of the patient being treated, the severity of the
condition, the duration of the treatment, the nature of concurrent therapy, the
specific active employed, the particular pharmaceutically-acceptable carrier
utilized, and like factors within the knowledge and expertise of the attending
physician.

Preferred daily dosages of the difluoro pentapeptide derivatives of the
subject invention range from about 0.1 mg/kg of body weight to about 500 mg/kg
of body weight, more preferably from about 1 mg/kg to about 100 mg/kg, still

- more preferably from about 2 mg/kg to about 50 mg/kg. From 1 to about 4
single dosages per day may be administered, more preferably from about 2 to
about 3 single dosages per day. Preferred amounts of the difluoro pentapeptide
derivatives administered by injection are from about 0.1 mg/kg/day to about
50 mg/kg/day, more preferably from about 1 mg/kg/day to about 10 mg/kg/day.
Preferred amounts of the difluoro pentapeptide derivatives administered by oral
ingestion are from about 1 mg/kg/day to about 500 mg/kg/day, more preferably
from about 5 mg/kg/day to about 100 mg/kg/day. Preferred amounts of the
diflucro pentapeptide derivatives administered by inhalation are from about 0.1
mg/kg/day to about 500 mg/kg/day, more preferably from about § mg/kg/day to
about 100 mg/kg/day. Preferred amounts of the difluoro pentapeptide
derivatives administered topically are from about 1 mg/kg/day to about 500
mg/kg/day, more preferably from about 50 mg/kg/day to about 250 mg/kg/day.
Methods for Synthesizing the Compounds ,

The following non-limiting schemes and examples demonstrates methods
of synthesizing difluoro pentapeptide derivatives of the subject invention.

l Synthesis of Adoc-D-t-Bug-Phe-Lﬁ-C(0)-CF2-C(0)-Leu-Arg-OMe

Adoc-D-t-Bug-OH - To a solution of 48.8 g (0.370 M) of D-t-butylglycine
in 371 mi of 1N NaOH and 159 m! of dioxane at 0 C was added 33.9 g (0.40 M)
of NaHCO:3 followed by the dropwise addition of a solution of 80.0 g (0.40 M) of
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Noc Napht hyl oxycar bonyl Mc Ment hyl oxycar bonyl Ad

Adamant oyl Fnoc Fl uor enyl net hoxycar bonyl Ada

Adamant aneacet yl Adac Adamant yl am nocar bonyl Moc

Mor phol i nyl Nor ad Nor adamant oyl Hadoc

Honpadamant yl oxycar bonyl Foc ~-Fenehyl oxycar bonyl | noc

| soment hyl oxycgBrantyl 'ngefoform te in 371 m|'of ARIXAABIVRP BN | PHY FAKDRNY! stifed at
acetyl DV this temperature forg $h ;{I& rtrlhe gooling bath removed. The solution is stirred

for 3 h and the pH adjusted to 10 with 1N NaOH. This solution is extracted with
EtOAc and the remaining aqueous phase acidified to pH = 3. This acidic solu-
tion is extracted with EtOAc, dried and the solvent removed to afford 118 g of
product that is homogeneous by TLC (94/5/1 - CHZCIZIipaIAcOH), Rf = 0.90.

Adoc-D-t-Bug-Phe-OBn - To a solution of 115 g (0.37 M) of
Adoc-D-t-Bug-OH and L-Phe-OBn.pTSA (0.36 M) in 1L CH2012 is added 746 g
(0.74 M) of TEA followed by the addition of 60.8 g (0.37 M) of DECP and the
resulting solution is stired ovemight. The solvent is removed and the product
redissolved in EtOAc and washed successively with brine, 0.4N HCI, and
saturated NaHCOS. The solution is dried and the solvent removed. The
residue is chromatographed on silica to afford 186 g of product. TLC (85/15 -
hexane/ETOAC) - Rf = 0.40.

Adoc-D-tBug-Phe-OH (1) - To a dry flask under N2 is added 34.0 g 5%
Pd on carbon. The fiask is cooled to -780C and 200 ml of dry degassed MeOH
is added. To this slurry is added 8.8 ml of formic acid (88%) and this is followed
by the addition of a mixture of 36.0 g of Adoc-D-t-Bug-Phe-OBn (0.066 M) in
100 mi of MeOH and 4.4 ml of formic acid. The cooling bath is removed and the
slurry stirred for 2 h. At this time an additional 200 ml of 4.4% formic acid in
MeOH is added and the slurry stired overnight. The mixture is filtered through
glass fiber filter paper under N2. The filtrate is refiltered through a bed of Celite
to remove all traces of catalyst. Removal of the solvent yields 17.3 g of product.

a-Boc, z-Z-Lzs-C(OH)-CFZ-C(O)_-QEt {3) - To a solution of 79.2 g {1.21
M) of activated zinc in 0600 L THF is added 2.36 g of ethyl
bromodifiuoroacetate and the solution brought to reflux. As soon as reflux
begins a mixture of 236 g (1.16 M) of ethyl bromodifluoroacetate and 176 g
(0.485 M) of (2) in 1.80 L of THF is added dropwise. For the synthesis of (2},
see Burkhart, J., N. Peet and P. Bey, "A Novel Method for the Preparation of
Peptidyl a-Keto Esters," Tetrahedron Letters, Vol. 31, No. 10, pp. 1385 -1388
{1880). The solution is refluxed for 1 h, cooled and quenched with saturated
KHSO 4- The quenched product is diluted with EtOAc and washed successively
with saturated KHSO 4 saturated NaHCO:‘J and brine. This sequence is
followed by drying with MgSO 4 and removal of soivent. The residue is
chromatographed on silica to afford 68.0 g of pure product. Rf = 0.20 75/25
hexane/EtOAc— -
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-6- HPLC hi gh pressure liquid chromatography The novel
anti-inflanmmat ory conpounds of the subject invention are those having the
foll owi ng chem cal structure: [err] In Structure (1), nis an integer of
fromO to about 2;- nis preferably O or 1. In Structure (1), f[err] is
selected fromthe group consisting of stral yht or branched al kyl, saturated

o Unsaturlat ed wth 4 ghc2s QfLégLG(@Ed? %}:J@Na 4 datsambatﬂf 1%@@5@@02
at ons cyC|ca at e nsa r

having from 3 t gﬁf(ﬁf'rigéggp M%Q[Hll?n% Q q)ﬁ §|SIO ngplsétrreﬁ at
portion being sabnnmﬂmeaatdrmtmﬁrigand the Solcemtbsmemom Theeesdueals Pssol}/eds

saturated al kyl .; %ﬁrﬁ-ﬂ?ﬁh‘%ﬁ WP ShBSMaSHIl S Lq:?rexﬁ'ééteaw*tﬁ' Jm

especi ally benz erred c
( rrgr e pr e1¥ er abl g;water is re oved from the aqueous phase an ey res:Jue tﬁgrougg grle

placing on the vacuum pump for 24 h. Recovered 0.069 g of product is
recovered.

a-Boc, E-Z-Lxs-C(OH)-CFz-C(Oi-Leu-Arg(NOZ)_-QMg (5) - To a solution
of 0500 g (1.03 mmol) of (4) and 0470 g (1.26 mmol) of
_ Leu-Arg(NOz)-OMe.HCI in 30 ml of DMF is added 0.019 g (1.26 mmol) of HOBt
in one portion: This addition is followed by the dropwise addition of 0.260 g
(1.26 mmol) of DCC in 3 mi DMF. Finally, 0.003 ml of DIPEA is added and the
solution stirred for 48 h. The DMF is removed in vacuo and the residue
dissolved in EtOAc. The solution is transferred to a separatory funnel and
washed with 0.1 N HCI, saturated NaHCOs, and brine. The ethyl acetate layer
is dried with MgSO 4 filtered and the solvent removed. The residue is
chromatographed on silica to afford 0.420 g of product. Rf = 0.68 - 90/10
CH Clle eOH.

3-Z-Lys-C(OH)-C z:g(g_)ieu_-mgm_z)__eﬂ - To a solution of (5)

(17.3 g, 0.022 M) in 200 ml of dioxane is added 66.8 mi (0.220 m) of 3.3 M HC!
in dioxane and the mixture stirred for 1h. At this time an additional 5 mi of 3.3 M
HCI in dioxane is added and the solution stirred an additional 0.25 h. The
solvent is removed and the residue placed on the vacuum pump. The solid
residue is triturated with ether under N2 and filtered. Recovered 16.0 g of white
solid.

Adoc-D-t-Bug-Phe-Lys(Z)-C(OH)- FZ-CLOI-Leu-Arg(NOZ)_-% {6)- To
a solution of 16.0 g of the residue from the previous reaction (0.022 M) and 11.1
g of (1) (0.024 M) in 300 mi of CH,Cl, is added 6.69 ml (0.048 M) of TEA
dropwise followed by the dropwise addition of 3.64 ml (0.024 M) of DECP. The
solution is stirred overnight and the solvent removed. The residue is dissolved
in EtOAc and washed successively with 0.1 N HCI, saturated NaHCOs, and
brine. The solution is dried and the solvent removed to afford 26.6 g that is
chromatographed on silica to afford 12.7 g of pure product. Rf = 0.85, 80/10 -
CHZClleeOH

doc-D-t-Bug-Phe—Lys(Z)-C(O)C c(o )-Leu-Arg(NOZ)-O - To a

slurry of 14.3 g (0.034 M) of Dess-Martm periodinane in 1.15 L of CHZC'Z is
added 0.910 mi of dry pyridine, followed by the dropwise addition of 12.7 g
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[err]) nethyl or adamantylnethyl. Preferred [err] is hydrophobic,
preferably with the hydrophobicity concentrated close to the carbon atomto
which [err] is bonded. Specific exanples of preferred [err] include
t-butyl, 1,1-dinethylpropyl, i-propyl, i-butyl, s-butyl, neo-pentyl,

cycl ohexyl, cycl ohexyl-nethyl, adamantyl, adsentylnmethyl, benzyl, naphthal;
nost pref erred [eroth M éf mtw 23 0 & 0K €4t thé rﬁepacraheﬁ éfoneigsimamn
[err] is bonded |s in.either f?e&%é” C(?nfl urail D T?
structure [err] Reri é’l’fj‘%ﬁﬁ%&eﬁ %s 'eg@f? SIpIStry s VOl
preferred am no 48 pp. 4t6% 41456 (1883). Ake- sluny lisidtired Burg? hvand S8t7eg (024 Myad,
Cha, Phe, e, 80 MGatFFH%é& NAHEI] ézd?&% d‘tﬁik@bult | sdkibr Lfiired R0 5

preferred - AA1- uctu 3 IS s€l ected
| ¥ @

group consi stind* of "!ﬂ PQP@?F[ 2R sSPi"ﬁé‘F%& rBhase Sﬁ'%ﬁﬁgﬁtvﬂﬂhteé'&y'
with 1 or 2 douldcetdtendEhe bembmgdfargamc phasedare dfed amndahe ctoivent remolved to

Sbout 10 car Eéﬁ‘%'ffg ?Tg@;ﬁag y agfé? ubepin e ol ol el A TR o
and-having 1 or a E ferred
doc-D-t-Bu -Phe-Lys-C{0)C 2C{OELeU-Arg-OMe (7} - To a solution of
13.4 g (0.012 M) of the residue from the previous reaction in 200 ml of dry DMF
is added 6 g of palladium black and the resulting slurry degassed for 0.5 h. To
this slurry is added 8 mi of 3.3 M HC! in dioxane. The reaction is placed on the
Paar shaker and hydrogenated for 6 h. The slurry is filtered through Celite and
the solvent removed. The residue is chromatographed on reverse phase HPLC
(CH30N1H20) to afford 6.5 g product.

\
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branched or cyclic alkyl are saturated. Preferred branched or cyclic alkyl
are unsubstituted. Preferred branched al kyl have from3 to 5 carbon atons;
most preferred branched al kyl is i-butyl. Preferred cyclic alkyl have a
[err], nore preferably [err], cyclic ring bonded to a nethyl ene, ethylene

or n-propyl ene (preferably nethyl ene or et¥ykene, nore ref ably

net hyl ene) which is b to the carbon atomin Stru NHz0 whi ch
[err] is bonded. Preferred ammgal kyl -7- are bengy Ia%r_dw enzyl and
napht hal More prefkér eg:r'_u(irr] I s SEYBQ®SEL | O .L,Q yl IVt QSI!&QLB_..
cycl ohexyl met hyge nd napht hain; nost pre °f°erred [ benzyl In
Structure (1), the carb atomto wiich R2 is bonded is@mh D or L

configuration. The structure [err] is an amno acid noiety 3
NHZ .
H Leu—Arg(NO2)—-OMe-HCI -
| F,CO,Na
Boc—N CF,CO, DCC
HOBt
OH 4
1N)HCI
NHZ o GOzMme T i ) -

H

I MNVN i

Boc—N" | CF. z~r ZYL' ~~NO2 dioxane
o]

5 . DECP

=

1) Dess-Martin

2) HolPd Black
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(hereinafter [err] ); preferred amno acid noieties for -AA - include Phe,
Nal, Cha, Leu and |le; nost preferred [err] is Phe. In Structure (1), [err]
is [err] or [err], wherein mis an integer of from1l to about 6, -A- is a
coval ent bond, p-phenyl or p-cycloheyl, and -B- is a covalent bond or -NH.
When -A- is a covalent bond, mis preferably 2-5, nore preferably 2-4, nore
preferably still 3 or 4. When -A- is p-phefyt or p-cycl ohexyl, mis
preferably 1-4, nDre preferablly 1-3, nore preferably st|II 1. -A is

preferably a co bomﬂ i HpreQerabty - . hﬁ{ Opr ef@DpMe [err] is
s guani e o or q(gwh St EWW@&Q&M i
which -R3 is bo ﬁ\n/
configuration. e s ructurb [e r] i anlami aC|thD|ety1 her ei naft er
[err]; preferred am no aci dt Bies\fo l"[err i n¢l ude Lys, hono- Aw@ﬁz
p- am di no- phe, p-am no-phe and p- Gohe, t preferred [ rr] is Lys. In *
Structure (1), [err] is selected from group consi sting of straight or

\...
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branched al kyl, saturated or unsaturated with I or 2 double bonds, having
froml to about 6 carbon atons; cyclic alkyl, saturated or unsaturated with
1 or 2 double bonds, having from 3 to about 10 carbon atons; and aryl al kyl,
the aliphatic portion being saturated and having 1 or 2 carbon atons.
Preferred branched or cyclic alkyl are saturated and unsubstituted.
Preferred branched al kyl have from3 to & é&r‘bon atoms nost preferred
branched al kyl i s Ii.- butSgnthdsisedfoadsedDasBLd-Bh Cl{®)-Ala-A

f bl t | |
(p[)rGefee?ab?/y[ anre{ ]hylcyCAdlcﬁ: 6'—t:%£5we‘¥o é)sgluﬁgrﬁ '&thg] 6t3 ll\@n Brtﬂﬁc)ﬂ&@g% ene
bonded to the cBrddmbeict Na F%ﬂﬁ?@"'@f)’-’"{x@nm ﬁC[1§FPFe¢§ 15 (R0 M) of

Preferred aryl dddgtharityleflieroforate if \37m anly bE dioxanensvencphdinsl . Thermixture is
preferred [e11 e et G Ghoel i 1B Yburd amrré ingBafh s remoyed. The

cycl ohexyl net hy enzy

Structure (1), M@l%l%%imﬁ&mp GoR i e P adiistesh (o 40 Math AN BlafpHL This
configuration. sdigtisH isusdtraicied with EtOAc aimdathie remaining equedys phasecadidifiedto

-AM-) ;L prefer ra_q _agn q‘?nsagélglcr@dlﬁté Fis éﬁfacft&f ch'éﬂdéd%nﬁﬂeand\% solvent is
removed to afford 118 g of product that is homogeneous by TLC (94/5/1 -
CH,Cl,/i-pa/AcOH), Rf = 0.90. '

Adoc-D-t-Bug-Phe-OBn - To a solution of 115g (0.37M) of
Adoc-D-t-But-OH and L-Phe-OBn.pTSA (0.36 M) in 1L CHZCI2 is added 74.6 g
(0.74 M) of TEA followed by the addition of 60.8 g (0.37 M) of DECP and the
resuiting solution is stirred overnight. The solvent is removed and the product is
redissolved in EtOAc and washed successively with brine, 0.4N NCi, and
saturated NaHCOs. The solution is dried and the solvent is removed. The
residue is chromatographed on silica to afford 186 g of product. TLC (85/15 -
hexane/EtOAc) - Rf = 0.40.

Adoc-D-t-Bug-Phe-OH (1) - To a dry flask under N, is added 34.0 g 5%
Pd on carbon. The flask is cooled to -780C and 200 ml of dry degassed MeOH
is added. To this slurry is added 8.8 mi of formic acid (88%) and this is followed
by the addition of a mixture of 36.0 g of Adoc-D-t-Bug-Phe-OBn (0.066 M) in
100 mi of MeOH and 4.4 ml of formic acid. The cooling bath is removed and the
slurry is stirred for 2 hours. At this time an additional 200 mi of 4.4% formic acid
in MeOH is added and the slurry is stirred overnight. The mixture is filtered
through glass fiber filter paper under N2 The filtrate is refiltered through a bed
of Celite to remove all traces of catalyst. Removal of the solvent yields 17.3 g of
product.

g-Boc, ¥ -Z-Lzs-C(OH}-CFz-C{O);OEt (3) - To a solution of 79.2¢g
(1.21 M) of activated zinc in 0.600L THF is added 236g of ethyl
bromodifluoroacetate and the solution is brought to reflux. As soon as reflux
begins, a mixture of 236 g {1.16 M) of ethyl bromodiflucroacetate and 176 g
(0.485 M) of 2 in 1.80 L of THF is added dropwise. The solution is refluxed for
1 hour, cooled and quenched with saturated KHSO 4- The quenched product is
diluted with EtOAc and washed successively with saturated KHSO 4 saturated
NaHCO4 and brine. This sequence is followed by drying with MgSO 4 and
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Cha, Leu and lie; nost preferred [err] is Leu. In Structure (1), [err]
is [err] or [err], wherein mis an integer from1l to about 6, -A- is a
coval ent bond, p-phenyl or p-cyclohexyl, and -B- is a coval ent bond or
-NH-. When -A- is a covalent bond, mis preferably 2-5, nore preferably
2-4, nore preferably still 3 or 4. Wen -A- is p-phenyl or p-cyclohexyl, m
Is preferably 1-4, nore preferably 1-3, marespreferably still 1. -A- is

f bl T ' '
L Ll e oy W oS 4
which -R5 is boR¥E@Praduch Bf 50.20 9% %‘W?ﬁ?’l AChreferably in L

configuration. The sigBé¢ 3 Z-{ys-CIOH -B(ORON=Cci(d) noiTet @ Sblekionnef 1400 g
e b Pre JoR2 835%™ il BEfuelOH 1§ Hdaba 2Vl BN SOH" O FRe Aoflaloh™ss

p- am di no- Phe, p-arm nosS .
stirred at room temperature for 5 hours and the solvent is removed. The residue

is dissolved in a small amount of water and the milky solution is extracted with
ether, The water is removed from the aqueous phase and the residue
thoroughiy dried by placing on the vacuum pump for 24 hours. 0.069 g of
product is recovered.

a-Boc ¥ -Z-Lxs-C(OH)-CHZ_-g{Q_)-_L_egﬂL&O_Z)-_Ol\ﬂ_e_ {5) - To a solution
of 0.500g (1.03mmol) and 4 and 0470g (1.26mmol) of
Leu-Arg(NOz)-OMe' HCl in 30 ml of DMB is added 0.019 g (1.26 mmol) of HOBt .
in one portion. This addition is followed by the dropwise addition of 0.260 g
(1.26 mmol) of DCC in 3 m! DMF. Finally, 0.003 m! of DIPEA is added and the
solution stirred for 48 hours. The DMF is removed in vacuo and the residue
dissolved in EtOAc. The solution is transferred to a separatory funnel and
washed with 0.1 N HCI, saturated NaHCOg, and brine. The ethyl acetate layer
is dried with MgSO 4 filtered and the solvent is removed. The residue is
chromatographed on silica gel to afford 0.420 g of product. Rf = 0.68-80/10
CHZCIZIMeOH.

Z-Z-Lys-C(OH)-CHg-C(O)-Leu-Arg_{NOZ__};OMe.HC - To a solution of 5
{(17.3 g, 0.022 M) in 200 ml of dioxane is added 66.8 mi (0.220 m) of 3.3 M HCI
in dioxane. The mixture is stirred for 1 hour. At this time an additional 5 ml of
3.3 M HCIl in dioxane is added and the solution is stired an additional
0.25 hour. The solvent is removed and the residue placed on the vacuum
pump. The solid residue is triturated with ether under N2 and filtered. 16.0 g of
while solid is recovered. ,

Adoc-D-t-Bug-Phe-Lxs(Z)-C(OH)-CHz-C(O)-Leu-Arg(N02)-0Me - (6) To
a solution of 16.0 g of the crude product from the previous reaction (0.022 M)
and 11.1 g of 1 (0.024 M) in 300 ml of CH,Cl, is added 6.69 mi (0.048 M) of
TEA dropwise followed by the dropwise addition of 3.64 ml (0.024 M) of DECP.
The solution is stirred overnight and the solvent is removed. The residue is
dissolved in EtOAc and washed successively with 0.1 N HC|, saturated
NaHC03. and brine. The solution is dried and the soivent is removed to afford
26.6 g that is chromatographed on silica to afford 12.7 g of pure product.
Rf = 0.85, 90/10 - CH,Cl/MeOH.
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preferred [err] is Arg. In Structure (1), -Y is hydrogen or nethyl. In
Structure (1), -Z- is -0-or -NH. Preferred -Z- is -NH. In Structure (1),
-V- is selected from-0C(O-, -NNQC(O-, -NNQCS)-, -C(O-, [err] and
-P(O(OH)-. Preferred -V- is selected from-0C(O-, -NNQC(O-, -NNQCS)-,
and -C(O-. More preferred -V- is -OC(O- or -N(QC(O-. Mst preferred
-V- is -0C(O-. Wen -V- is -0C(O-, -Z--<ig0-NH. In Structure (1), -Xis

Ee| echeg flr(lzml cycli %cf&ckﬁlbaadiﬂlélﬁ $(Z7950(6 cge@te@i@ [DRARONS; él'o a
ranched al kyl havin m 0, 200 argon_ai pne_an Ele ,
branches; and agwy a1v4|r*:g8 r q‘ﬂ@ t°g %5(]@3@'5' B%ff"t?@??"ft B ﬂr@?ﬁh‘zﬁ'z‘ﬁ
has from 6 to laddegr B.810anlook dryrpyridipecfaliowed by thedropwise Sadditiqrd of 420D g

naubst ] tut ed, oy OP e AP rom s Breviud Refion in 23 € CRACLY The
cyclic alkyl ar urﬁ%rfﬁci"fﬁe&;?q{yg h%i'éy?ﬂ“ﬁ%?r?;?,@%@L‘Fr‘?fceézga%yﬂ sﬁ%’l’%‘eg
preferred are DNaliCOpaisiaddedndThe respltingasalytion isstistachfary0.$ hoor c Thel phases
Preferred cycl opbkydpataed and the aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried and the soh}_ent is removed to give 13.9 g of
product that is used in the next reaction without purification (Rf =0.30 - 95/5
CH2012MeOH).
Adoc-D-t-Bug-Phe-Lxs-C{O)CFZC{O);Leu-Arg-OMe.TFA (7} - To a
solution of 13.4 g (0.012 M) of the crude product from the previous reaction in
200 mi of dry DMF is added 6 g of palladium black. The resulting slurry is
degassed for 0.5 hour. To this slurry is added 8 ml of 3.3 M Hecl in dioxane.
The reaction is placed on the Paar shaker and hydrogenated for 6 hours. The
slurry is filtered through Celite and the solvent is removed. The residue is
chromatographed on reverse phase HPLC (CH3CNIH20fT FA) to afford 6.5¢g
product.
a-Boc,_y-Bn, x-Z-Om-C(OH)-CFz-C(OloEt {8) - To a solution of 5.67 g
{0.087 M) of activated zinc in dry THF is added 1.0g of ethyl
bromodifluoroacetate and the temperature is raised to reflux. At this time,
156.2 g (0.037 M) of -Bn, -Z- -Boc-Omithinal 8 and 16.9g (0.083 M) of ethyl
bromodifluorcacetate in THF is added, and the slurry allowed to refiux for
0.5 hour. The solution is cooled and quenched with saturated KHSO 4 The
solution is diluted with EtOAc and washed with saturated KHSO,, saturated
Nai—iCO3 and brine. The solution is dried and the solvent removed. The
residue is chromatographed on silica to give 6.58 g of product. Rf=0.22 99/1 -
CHZClzlipa.
a-Boc, y-Bn, y-Z-Om-C(OH)-CF,-C(0)ONa - The ester 9 (0.965g,
1.71 mmol) is dissolved in 15 mi MeOH and 1.71 ml of 1N NaOH is added. The
solution is stirred for 3 hours and the solvent is removed. The residue is placed
on the vacuum pump ovemnight and used in the next reaction as is (0.870 ).
a-Boc, y-Bn, I-Z-Om-C(OH)-CFz-C(O1-A|a-A:g(Noz)-OMe 10 - To a
solution of 0.870 g (1.56 mmol) of the crude product from. the previous reaction
and 0.578g (1.0 mmol) of Aia-Arg(NOz)-OMe‘HCl in 80 ml of dry DMF is
added 0.283 g (2.09 mmol) of HOBt, followed by the successive addition of
0.392 g (1.90 mmol) of DCC in 20 mi of DMF and 0.068 ml {0.39 mmol) of

o

—_—_—
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5 or 6 carbon atons, nore preferably 6 carbon atonms, in each cyclic ring. A
highly preferred -X is adamantyl. Preferred aryl -X are fluorenyl, naphthyl
and phenyl, unsubstituted or substituted with alkyl. Particularly preferred
aryl -X include naphthyl and fluorenyl. Wien -X is aryl or cyclic al kyI, n
is preferably 1. In Structure (1) when -M-2is -N(QC(O- or -N(QC(S)-, -Q

[ | ected f d t

unsat ur at od w {GIPERDy T8 Mgt & ieqdbr 8 OGRS Boiomoetdiii ul selyen
atoms; or -Q anid remoxed. cbheiresidug is |df§$@bleﬂo'ﬂnﬂ%‘\°a3890‘f’?~’d‘%1”8h3p \‘v\NlléGl
i ncl udes the ni §dt9|@?éh Nai-m) chnd 6Hihe. TRedeRitionds driedrant the sSivént e bardved)

carbon_-at omns. ferred S ferred
-Q X- has fr om 31%9@8&% sﬂ%@rﬁset y ds %gz%’?eo? gF&rEez@‘ ( g X zorHH'deo 2y
unsubsti tuted or sulﬂmmﬂrﬂﬁﬂh_ﬁgﬁl@ém&l% hMe, - a?}q tnpeptlde 10
(0.338 g, 0.43 mmol) is dissolved in 10 ml of DMF and 0.15 g of palladium black

is added. The slurry is degassed and 0.20 mi of 4.0 M HCl in dioxane is added.
The mixture is hydrogenated on the Paar apparatus overnight and filtered
through Celite. The residue is redissolved in MeOH and 0.20 g of Pd(OH)2 is
added. The slurry is hydrogenated on the Paar for 24 hours at 50 psi. The
shurry is filtered through Celite and the solvent is removed. The residue is used
in the next reaction without purification.
g—Boc-Arg(Z) -C{OH)-CF 2-C(01-Ala-Arg(N )_-_Q_ {11) - The crude
amine (0.220 g, 039 mmol) is dissolved in THF and 0.325 g (0.91 mmol) of
N,N-Bis-Z-S-methyl-isothiourea is added. To this solution is added 0.150 g
Hg(OAc)2 (0.47 mmol) and the mixture is stirred overnight. The solution is
diluted with EtOAc and washed successively with 0.1 HCI, saturated NaHCO,
and brine. The organic phase is dried and the solvent is removed. The resudue
is chromatographed on silica to afford 0.170 g of product as a mixture of
diastereomers. Rf = 0.60, 0.62 - 5% MeOHICHzCI2
Adoc-D-t-Bug-Phe-Ar -C(OH)—C z-C(O)-A!a-A;g(N ,:OMe {12) -
To a solution of 0.228 g (0.262 mmol) of 11 in 5 mi of dioxane is added 0.656 ml
of HCI in dioxane. The solution is stirred for 1 hour and an additional 0.656 mi
- of HCI in dioxane is added. After stirring for an additional 1 hour, the solvent is
removed and the residue is placed on the vacuum pump overnight. The
hydrolysis product is dissolved in 5 ml of CHZCI2 and combined with 0.120 g
(0.262 mmol) of Adoc-D-t-Bug-Phe<OH. To this solution is added 0.073 mi
(0.525 mmol) of TEA followed by the addition of 0.043 mi of DECP. The
resulting mixture is stirred overnight. The solvent is removed and the residue
chromatographed on silica to afford 0.086g of product as a mixture of
diastereomers. Rf=0.65, 0.68 - 4% ipaICH2C12
doc-Dot-Bug-Phe-Arg[Z) -C(0)-C 2—C(0)-Ala-Arg(NO }OMe - To a
slurry of 0.084 g (0.16 mmol) of Dess Martin periodinane in 5 mi CHZC!2 is
added 0.091 g (0.052 mmol) of 12 dissolved in 0.5 ml via syringe. The mixture
is stirred for 0.5 hour and 0.385g (1.55 mmol) of Na23203 in saturated
NaHCO, is added. After 0.5 hour, the solution is extracted with EtOAc and the

-
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Preferred cyclic [err] is monocyclic, bicyclic or tricyclic; nore preferred
I s nonocyclic. Most preferred -Qis hydrogen. In Structure (1), preferred
[err] (hereinaft 8%«h§0|Ude Adoc. Ad, Fnoc, Ada, Adac, Moc, Norad,
Hadoc, Foc, | noc, (}é 5- Dradoc, eBroc, Noc and Moc; nore pr dCEPM¥EMR

I s Adoc, | poc and eBroc nost preferred —X2@s Adoc. Preferred

anti-infl ammt Oy st QEF%HQ?eOSHR?‘%ﬁE '\VM’?M 3@:{15{%61 of the solvent

phar maceuti cal | y rticularly

preferred salts Y‘ﬂ@ﬁ égs‘éfP?%PEﬁduébloRf[T 868: 6 %&Ed’b%’égc b-strong aci d and
t he above corrpounds ABac-U—GBdJ@PhE-ATa&f@}M-Gt@)-ﬁluadirqSGMteSFRﬁ pgi ti OThe

wher e ei t her r&&dﬁorﬁm{,ﬁ&r.}s <iSlonef f 2 i DV U380 i pd il Hk%k'tgaa%dgp t he

positive charge 0 oun

subj ect i nventi JWea¥dmpis éﬁ%ﬁ%cﬁﬁ&"t 4Q/Ft H’ f &H& Mo HGloin é"‘ﬁ@ﬂéd&laé’ge@f Thee er
in the form of Mnyigtues &shydiogémated dnathiei Paarf dppanstusfyr 20 Hw$@s S0fpsi.neThe

subject inventi QR,h " #flfted through Celite and the solvent is removed. The residue is
chromatographed on a reverse phase column (CHSCNIHZOH' FA) to afford
0.044 g of pure product.
N.N-bis-carbobenzyloxy-S-methyi-isothiourea {14) - To a solution of
S-methyl-isothiourea sulfate dimer (5.00 g, 18.0 mmol) in cold (0oC) 1N NaOH
(36.0 mi, 36.0 mmol) is added 11.3 ml (79.0 mmol) benzyl chloroformate and
7 . . 79.0ml (79.0 mmol) of 1N NaOH dropwuse from separate addition funnels. The
slurry is stirred for 0.5 hour at 00C and 1.5 hour at room temperature. The
solution is extracted with ethyl acetate, dried with magnesium sulfate and the
filtrate evaporated. Chromatography on silica gel yields 2,62 g pure product.
Rf = 0.40 (15% EtOAc/pet ether.
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the foll ow ng conmpounds: [err] Pharmaceutical Conpositions Pharnaceuti cal
conpositions of the subject invention conprise a safe and effective anount
of a difluoro pentapeptide derivative as defined herei nabove and a
pharmaceutical | y-acceptabl e carrier. Such conpositions typically conprise
fromabout 0.1%to about 95% by weight of ,the difluoro pentapeptide
derivative, preferably fromabout 1%to about 90% and nmore preferably from
about 5% to about 75% The term "pharnmaceutically-acceptable cargier," as
used herein, nmeans one or nDrE conpatible solid or |iqui il %kglkuents

or encapsulatlng - N—Bn H
l CF28rCOzEt Boc—N

CF,CO,Et
OH
£ coM
_ e H
1) NaOH 3 N;i'j\ % NN
2) Ala-Leu-OMe-HC! LI H 't 4 NH
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HOBt 10
|
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1)H2 N~ O  CO,Me tii
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substances which are suitable for admnnistration to a human or | ower
“animal. The term"conpatible," as used herein, neans that the conponents of
t he pharnmaceuti cal conpositions are capable of being commingled with the

di fl uoro pentapeptide derivative of the subject invention, and with each
other, in a manner such that there is no interaction whi ch woul d
substantlally reduce the pharmaceutical &f%4 Cacy of the conposition under
ordi nary use situations. Pharnaceutically-acceptable carriers nust, of
course, be of sufficiently high purity and sufficiently lowtoxicity to
render then1suitab|e for adpmi pistration t h Naﬂ or mer ani mal being

treated. Sone exary OfOSU amtesomhl h can e rrraH
ceutically- accepta carpi er g;hna LQ§9f\g/ and
sucrose; starches ZR(fhOas @Gfﬂgia ch potgfo 3tarth | ofe and its
derivatives, such as sodlunmca 0X | c@l | @ osé, ethylcellul bdd, and
cel lul ose acetate; powdered tragacan malt; gelatins; talc; stearic acid;
magnesi um st earate; cal cium sul fate; et abl e oils, such as peanut oil,
cottonseed oil, sesane oil, 13
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olive oil, corn oil and oil of theobroma; polyols, such as propyl ene

~glycol, glycerin, sorbitol, mannitol, and pol yethyl ene glycol; alginic
acid; pyrogen-free water; isotonic saline; phosphate buffer solutions;
cocoa butter (supp03|tory base); enulsifiers, such as TweensR, wetting
agents and |l ubricants, such as sodiumlauryl sulfate; coloring agents;
flavoring agents; stablllzers, anti oxi dant3;” preservatives; as well as

ot her non-t oxi Bl cor@mthwteoéubﬁermmmgu;ia}dng E!Msraceut i cal fornul ations.
QO her conpatible ph@&i@ﬁ%‘éugﬁ-ﬁhe%ﬁ’d L Y@Sa %Bﬂ:tn%ﬁt bfV S%I”BN ab?s%”%lﬁﬂ&‘ij "

t he pharnmaceuti cal | of "'t he

subj ect i nvent P@Fgég;ﬁé” Aelsene sedes e%aonys é@é’@ﬁtoa i: Eﬁ @0 mmalyy edhisnis
conj uncti on wi foliowbe byi thewiditioneot ap¢p b (@ﬂ&ﬂ)&nmﬂtof\fﬁadémhﬂﬁenammeeﬁ1 mi

O 1) Rk 8RR Ll A0 TR NG MurhPisU Rebder 8 IR ke o 2

to.dosage rel at1onshi eutlca carrier
typical l'y conpPXcess WP%@%@J@W@ Sy AWHIng 9‘9“‘93}’(989 wdteggrlidgs ﬁ!fﬁ'éed off by

phar maceut i cal sustiBRothrdughna Sintérb@ glasy durinel nare theo solviehefieramoyed.r omhabout
10% to about 9y ANd rBBkEoPEE irf bdRlo¥orhéMBhe and cooled to 0oC under argon. To
this soiution is added 0.140mi TEA (1.00 mmol) followed by 0.100g
(0.250 mmol) d-t-Bug-Phe-OBn'HCI! in one portion. The resulting solution is
removed. Chromatography on silica yields 0.350 g product.

Hydrogenation of this compound foliowed by subsequent coupling with
hydrolysis product of 11 yields compounds that are successfully elaborated to
an alternative N-terminating linking element.

Methods for Testing Activity of the Comjgg_

The following non-limiting procedures are methods for testing the
anti-inflammatory and/or analgesic activity of the difluoro pentapeptide
derivatives of the subject invention. '

Several enzyme inhibition éssays are known to be predictive of
anti-inflammatory activity for compounds. Such enzyme assays are useful for
measuring the activity of compounds of the subject invention. Such enzyme
assays include the following: porcine pancreatic kallikrein (PPK) - see
references A, E and F; human urinary kallikrein (HUK) - see references E and F;
human plasma kallikrein (HPK) - see references B and E; human plasmin (HP) -
see references B and C; and urokinase (UK) - see reference D. The indicated
references, which- are hereby incorporated herein by reference, are the
following:

(A) Lottenberg, R., U. Christensen, C.M. Jackson & P.L. Coleman, "Assay of
Coagulation Proteases Using Peptide Chromogenic and Fluorogenic
Substrates,” Methods in Enzymology, Vol. 80, Academic Press, New York, NY
(1981), pp. 341-361; (B) Geiger, R. "Kallikrein," Methods of Enzymatic Analysis,
Vol. V, 3rd Edition, Bergmeyer, ed., Academic Press, New Nork, NY (1984), pp.
129-143; (C) Morris, J.P., S. Blatt, J.R. Powell, D.K. Strickland & F.J. Casteliino,
"Role of Lysine Binding Regions in the Kinetic Properties of Human Plasmin,”
Biochemistry, Vol. 20, No. 17 (August 18, 1981) p. 4811; (D) Woh!, R.C,, L.
Summaria & K.C. Robbins, "Kinetics of Activation of Human Plasminogen by
Different Activator Species at pH 7.4 and 370C" The Journal Biological
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about 25%to about 95% Total single dosages of the difluoro pentapeptide
“derivatives of the subject invention in pharmaceutical conpositions are
generally fromabout 1 ng to about 1000 ng, preferably fromabout 50 ng to
about 800 ny, nore preferably fromabout 100 ng to about 500 ng. The choice
of a pharnmaceutically-acceptable carrier. tp _be used in conjunction with the

di fl uoro pentapeptide derivatives of the subject jpnventjon._i . det erm ned
by the way t he&%@lﬂl& Vel 285de iftanc 110y éggé)PPBf@ség‘Hﬁbzggaﬁf‘msm h !
admi ni stering Butora@ iJvSpradg, t Spesificjteadf Suhstrnate dmatogarebinhibijoes taf duman

B L A

manuf acturing rn [ r-r'gceu I ca
Sci ences. 17t hi-&&t175; {lpsmuadsan, & SPuttr, A.griperggfe M. Knos, M. Larsbraten & G.

Claeson, "Methods for the Determination of Glandular Kallikrein by Means of a
Chromogenic Tripeptide Substrate,” In Kinins-ll part A, Fuji, S., et al, eds,,
Plenum Press, New York, NY (1979) pp. 83-85.

Another useful assay of activity is based on a method for determination of
slow-binding enzyme inhibition disclosed in Imperiali, B. & RH. Abeles,
"Inhibition of Serine Proteases by Peptidyl Fluoromethyl Ketones,"
Biochemistry, Vol. 25 (1986) pp. 3760-3767. The method is modified as
described below in order to study the slow binding inhibition of human plasmin,
pig pancreatic kallikrein and human plasma kallikrein.

Reactions: The reaction mixtures contain 78 mM tris-HCI buffer, pH 7.4,
78 mM NaCl, 0.2 mg/ml bovine serum albumin, 0.2mM S-2251
(D-Val-Leu-Arg-p-nitroanilide), 0.5 U/ml plasmin (1mM), and variable
concentrations of the test compound to be studied, in a total volume of 1 mi.
The stock solution of plasmin is 1 U/ml in 50% glycerol. The absorbance
change due to release of p-nitroaniline on enzymatic cleavage of S-2251 is
monitored using an HP-8450 spectrophotometer system, set to measure
A400-410 - A470'490. The temperature is 300C.

Calculations: Kobsd and Vg (steady state inhibited rate) are determined
by fitting the progressive curve (first 20 min) to the integrated rate equation (i)
using Labtech NotebookR software. Estimated k.l is calculated for each run
from Vg and the uninhibited rate v (equation ii), with (S) = 0.2 mM and Krn =
0.77 mM.

(i) A= vet- ((v$ - Vo)’kobsd)“ - exp(-kobsdt)) + Ao
(iiy kg = (M((vivg-1)(1 + (sVK )

A plot of k.4 v test compound concentration for the different runs is
then fit to a line, y = mx + b (see equation iii); k,, = m(1 + (S)/km') and K¢ = b
are then calculated. Finally k1 is calculated from equation iv. '

(i s =(M(WVg1)(1 + (SVk))
V) Ky =Kgelkon

Several in vivo assays are known to be. predictive of the
anti-inflammatory activity of compounds. Such in vivo assays are useful for
measuring the activity of compounds of the subject invention. Such in vivo
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di scl osures of which are incorporated herein by reference in their
“entirety. Cenerally, three types of injectable dosage forns are preferred:
(1) aqueous solutions, (2) non-aqueous solutions; and (3) emnul sions.

I nj ectabl e dosage forns typically contain fromabout 0.001 ng/m to about _
10 nmg/ M, preferably fromabout 0.4 ng/m to about 0.6 ng/m, of a conpound
of the subject invention. Preferred injecta@bl® dosage conpositions of the

subj ect i nventi assdyscdre dsciiseidi iheh@ tlRwing ssfbrences whivh arelHeselbyN hcofpdrhtelr om

about 3 to abou . [ referably of pH from about 4 to about 6).
Preferred phar rrégget'fs Egé?%%ﬁ?i ers in which the difluoro pentapeptide

derivatives of the sWintettCifyE.i BisleyarG¥e Nissi nCatragesnimingusgdskdemaaine
R e e e SR
Patent No. 4, 92%,'3;7—&6&55 d136’(é§é$)n@p‘ éﬁé@% ‘gﬁﬁ"ﬁjﬁgyd%@e- égé‘ uMargelif. o n¢
No. 4,976, 968 i Ynaigesio TesteiBaseddipdbeExpasinentally iInggoed Agdtel AlstiontinakRainNo .
4,983, 402 i ssueRals> RbdiraEProRBedinBslavel. 85 (1988), palsb4f Blatkih AL Y. VA BuUARY, €Dy
J.B. Farmer, H. Radziwonik, J. Westwick, "An X-Ray Analysis of Adjuvant
Arthritis in the Rat. The Effect of Prednisolone and Indomethacin," Agents and
Actions, Vol. 71 (1977), p. 145-151; Winter, C.A. & G.W. Nuss, "Treatment of
Adjuvant Arthritis in Rats with Anti-Inflammatory Drugs” Arthritis and Rheuma-
tism, Viol. 9, No. 3 (June, 1966), pp. 394-404, and Francis, M.D., K Hovancik &
R.W. Boyce, "NE-58095: A Diphosphonate Which Prevents Bone Erosion and
‘Preserves Joint Architecture in Experimental Arthritis,” Int. J. Tiss. Reac., Vol.
Xl, No. 5 (1989), pp. 239-252.
Compositions and Methods of Using the Compounds
The following non-limiting examples exemplify contemplated
compositions and uses for the subject invention.

Example |
_ Tablets are made by conventional procedures, each having the following
composition: i
Component Quantity (mg)

Noc-D-t-Bug-Phe-Lys—C(O)CFZC(O)-Leu-Arg-OMe 400

Microcrystalline cellulose 200

Pregelatinized starch 200

Povidone K-30 40

Magnesium stearate 20

One tablet is administered orally four times daily to a patient to alleviate
inflammation in joints due to arthritis.

Example [l
A lotion is made by conventional procedures, the lotion having the

following composition:

Component Quantity (%)
eBroc-D-tBug-Phe-Arg-C(O)CFZC(O)-GIy—Arg-OMe 2.5
Glycerin 4.0
Methyl paraben 0.2
Propyl paraben 0.1

-
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.incorporated in their entirety by reference. Methods for Producino
Anti-inflamatory Activity and Anal gesia The subject invention al so
enconpasses net hods of producing anti-inflammtory activity and/or

anal gesia in humans or |ower animls through adm nistering, to the human or
| ower animal in need of such treatment, a gafe and effective anmount of a
di fl uoro pentap I de derivative of the subject inventiaq The anount can
be given in a s&%ﬂ"@"ﬁ% or multiple doses repeatedly 0(81:’7‘ t he course of
the treatnent. N@DHe dosages hi gher than those descri bed.4@rein are
effective to r | OiRiken and produce anal gesi a, re nmust be taken
I n some indivi gggﬁgs%(g)&’ ?eventé)adverse side effects. Thé?%li fluoro

pent apept i de dePie@HERGEs and conpositions of the subjecPd nvention can be
used to reduce Lafdiiafamy agisi n various disorders at theOdeeper structures,
nmuscl es, tendonét é'lEBﬁoland joints associated with dise and trauma, to
treat and preven?y aln. The preferred nodes of adm ni st%'r:lsng the difluoro

pent apeptide  Zantham gum

Sodium stearoyl-2-lactolate : 0.75
Isopropyl myristate 2.0
Water - a.s.

One gram of the lotion is administered topically to the skin in the area of
a burn twice daily to reduce inflammation and pain.
Example Itl
A solution is made by conventional means, each 2 ml of solution having
the following composition: '

Component Quantity (mg)
Adoc-D-Phe-Phe-Lys-C(O)CFZC(O)-D-Phe-Arg-OH 80
Benzalkonium chioride 40
Sterile aqueous saline solution q.s.

A 2 ml dose of the solution is injected intramuscularly to a patient with
arthritis to-reduce inflammation and pain.

Example IV _
A solution is made by conventional means, the solution having the

following composition:

Component Quantity (%)
Adoc-D-t-Bug-Phe-Arg-C(O)CFZC(O)-Ala-Arg-OH 5.0
Benzalkonium chloride y 0.02
Sodium carboxymethyl cellulose 0.01
Agueous saline solution q.s.

A 0.2 ml dose of the solution is administered by inhalation to a patient as
needed to alleviate upper respiratory distress due to asthma.

While particular embodiments of the subject invention have been
described, it will be obvious to those skilled in the art that various changes and
modifications of the subject invention can be made without departing from the
spirit and the scope of the invention. It is intended to cover, in the appended.
claims, all such modifications that are within the scope of this invention.
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derivatives of the subject invention are by injection, ingestion,

i nhal ation and topically. Specific nodes of adm nistration include, wthout
limtation, oral - 12 - ingestion; injection, such_as_intranuscul ar,

i ntravenous, intraperitoneal, intradermal and subcutaneous; inhalation; and
topically, such as transdernmally, orally, nucosall y ﬂu I The
term"safe and effective anount," as used Rérein, mm[,#?,,fi

di fluoro pentapeptide derivative or conposition hi gh enolightt on *
significantly M ively nodify the condition to be treated, but |ow enough
to avoid serious side effects (at a reasonable benefit/risk ratio), wthin
the scope of sound nedical judgenent. A safe and effective anount of a

di fluoro pentagept i\qg 4y délfarrg{cexgtﬁcq}&p%cgﬁt%e Witk bn/ RYfi¥ar tl;ug'e(;fhﬁavme the

particul ar con |t|on I'Ng

structure:
R1 R2 R3
| |
X—(CH.,)n V—-—Z—CH—-C(O)—NH—CH—C(O)—NH—?H
T T G0
YO—C(0)—C H—NH—C(O)-——CH——NH—-C(O)—CFZ
wherein:

(a) _ -X is selected from the group consisting of cyclic alkyl having from 4 to 15
carbon atoms; branched alkyl having at least two branches having from 6 to
15 carbon atoms; and aryl having from 6 to 15 carbon atoms,

(b)  nisaninteger from O to 2;

(c)  -V- is selected from -OC(0)-, -N(Q)C(0)-, -N(Q)C(S)-, -C(0)-, -50,- .
and -P(O)(OH)-;

d) -Q is hydrogen; or straight or branched chain alkyl, saturated or
unsaturated with 1 or 2 double bonds, having from 1 to 6 carbon atoms; or
-Q and -X are covalently linked forming a cyclic moiety which includes the
nitrogen to which -Q is bonded and from 5 to 20 carbon atoms;

{e) -Z-1is ~O-or -NH-.; when V is -OC(0O)-, -Z- is -NH-;

§3] -Rl is selected from straight or branched alkyl, saturated or unsaturated
with 1 or 2 double bonds, having from 1 to 6 carbon atoms; cyclic alkyl,
saturated or unsaturated with 1 or 2 double bonds, having from 3 to 10
carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and
hz;s 1 or 2 carbon atoms; and the carbon atom bonded to -R1 is in either D
or L configuration;

(g) -R?' is selected from straight or branched alkyl, saturated or unsaturated

with 1 or 2 double bonds, having from 1 to 6 carbon atoms: cyclic alkyl,

—_—
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age and physical condition of the patient being treated, the severity of
.the condition, the duration of the treatnent, the nature of concurrent

t herapy, the specifi'c active enpl oyed, the partirﬁm '
pharmaceutical |l y-acceptable carrier utilized, a ﬂ”#'”f,ml‘mﬂﬂ thin the
know edge and expertise of the attending physiciah. Preferre | y dosages
of the difluoro pentapeptide derivatives ofgthe subject invention range

fromabout 0.1 ng/kg of body weight to about 500 ng/ kg of body weight, nore

preferably from about 1 Bk bOumbatkkedl@h MUArkD douttd bdrds."Ravg e Sreabicy
fromabout 2 ng/kg to about 50 ng/kg. From 1l to about 4 single dosages per

day may be admi ni st er ed,cator atdaise bed aplaliyfl whereiabiseualipRaticopomtimuts s3tusaterhred
dosages per day. Preferred amounts of the difluoro pentapeptide derivatives
admi ni stered by injecti dwas hoe2farbon atomsitang the sagorgiamponded imdiit iswpeither D
ng/ kg/ day, nore preferably from apout 1 ng/kg/day to about 10 ng/kg/day.
Preferred amounts of thé’réq" ¥B'%Bent apepti de derivatives adninistered by

O ey ngFstion are gyom gbqulicly JOLARtL | & LR, AR TR SdPXancHBA f is an
’ integer from 1 to 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to -R3 isinL
configuration;
@ R is selected from straight or branched alkyl, saturated or unsaturated
with 1 or 2 double bonds, having from | to 6 carbon atoms; cyclic alkyl,
saturated or unsaturated with 1 or 2 double bonds, having from 3 to 10
carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and
has 1 or 2 carbon atoms; and the carbon atom bonded to -R4 is in either D
or L configuration; .
G R is (CH,)_-A-NH, or -(CH,)_-A-B-C(NH,)=NH wherein m is an
integer from 1 to 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to -R.5 is in
either‘D or L configuration; and

(k)  -Yis hydrogen or methyl.

2 The compound of Claim 1 wherein:
(a) -V- is -OC(0O)- or -NHC(O)-, and -Z- is -NH-;
(b) nisOorl;
(¢} misaninteger from 1 to 5;
(d)  -Xis saturated and unsubstituted bicyclo or tricyclo alkyl having from 8 to
12 carbon atoms, or unsubstituted aryl having from 8 to 12 carbon atoms;

and

This
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from about 5 ng/kg/day to about 100 ny/kg/day. Preferred anmounts of the
‘di fluoro pentapeptide dei vatives adm ni stered by i nhatatiomare from about

0.1 ng/ kg/ day to about 500 ny/kg/day, nore preferably f

ng/ kg/ day to about 100 ng/ kg/day. Preferred anounts of mm@ ﬁn a“l)“ “\
pent apepti de derivatives adm nistered topically are fr x ngy kg/ day
to about 500 ng/kg/ day, m)re preferably f rHm about 50 ng/ kg/ day to about

250 ng/kg/day. Methods for Synthesjzing the Conpounds The foll|ow ?
non-imting schenest€hnd -Bkaijland -Rit ansrssierted @gmmﬁmawa@for§m§fwé§ﬂlw haying

di fl uoro pentapepti de derlvatlves of the subj e ny on. Synt hesi s
of Adoc- D-t - Bug- Phe- Lys o} 1¢g ‘8 a&ﬁ”gf’aﬁ%né&ﬂ’bé 6[° L#pms. To
a solution of 48.8 g (0. 3%9 % of Dt butyI glycine in 371 m of 1 N NaCOH
and 159 nl of dioxane at® s added 33.9 g (0.40 M of [err] followed by
t he dropwi se addition of a solution of 80.0 g (0.40 M of REPLACEMENT SHEET
26 FEB 1997

3. The compound of Claim 1 or 2, wherein:

(8  -R3is -(CHy)py -A- NHy, wherein -A- is a covalent bond, and m is from 3
to 5;

(b) -R3is (CHy)y -A-B-C (NHp) = NH, wherein -A- is a covalent bond, -B-
is -NH-, and m is from 2 to 4;

()  -Yis methyl; and

(d -V-is-0C(O)-.

4. The compound of Claim 1, 2 or 3 wherein:
(a)  -Xis tricyclo alkyl; and
() -Rl and -R4 are saturated and unsubstituted straight chain or branched

alkyl, having from 1 to 4 carbon atoms, and -R2 is benzyl.

5. A compound, and the pharmaceutically-acceptable saits and hydrates thereof, .

having the structure:

. » Il
X+—AA-AA2Z—AA3—CF ,-C—AAI—AAS—OY

wherein:

(@ -AAl. is selected from t-butylglycyl, valyl, isoleucyl, leucyl,
cyclohexylglycyl, cyclohexylalanyl, phenylalanyl, naphthylalanyl, tryptophyl
and adamant&lglycyl;

(®) -AAZ- is selected from phenylalanyl, naphthylalanyl, cyclohexylatanyl,

leucyl and isoleucyt;

Tl ii‘ii\T i m‘ﬁ“““



- 13 - adamantyl fluoroformate in 371 m of dioxane over 3 h. The m xture
‘is stirred at this tenperature for 0.5 h and the cooling bath renoved.- The
solution is stirred for 3 h and the pH adjusted to 10 with 1N Nac‘l-k

hi s
solution is extracted with Et QAc and the rerrainingall mlmﬁ‘ uﬁified
to pH = 3. This acidic solu- tionis extragted with ! t he

%*

sol vent renoved to afford 118 g of product™t hat is honogeneous by TLC
(94/5/1 - [err]), Rf = 0.9Q. Adoc-D-t-PBug-Phe-OBn - To a sol ultLi 05’ gf 115 g
(0.37 M of Adoc- D-® BugA&Pr anld L sPeredopnioftSAfEYse ﬁ}f‘“f’?{g‘i’y [&F] i %

BEGP and the 1 esul ti hg SratoepiEiay) PeniiigRenldluile Aagngdlgt 1 ©

d dth t ' ' t : it h
[)rerﬁ‘e’e N HC|e1 p;g@)’c AR SS QL& | Horkt SHRRYIAREI RspREIaRHAC RFEbNERY MlaNy!

leucyl and isoleucyl; _

() -AAS- is selected from arginyl, homoarginyl, lysyl, p-
guanidinophenylalanyl, p—amidinophenylalanyl and p-aminophenylalanyl;

® X! is selected from adamantyloxycarbonyl, adamantoyl, fluorenyl-

methoxycarbonyl, adamantaneacetyl, adamantylaminocarbonyl,
noradamantoyl, morpholinyl, homoadamantyloxycarbonyl,
fenchyloxycarbonyl, ' isomenthyloxy-carbonyl,

isopinocamphanyloxycarbonyl, 3,5-dimethyladamantyloxycarbonyl, endo-
bornyloxycarbonyl, naphthyloxycarbonyi, and menthyloxycarbonyl; and
()  -Yishydrogen or methyl.

6. The compound of Claim 5 wherein:
(@)  -AAS-is arginyl;
() -AA3-islysyl; and _
(©)  -X! is selected from adamantyloxycarbonyl, endo-bornyloxycarbonyl and

isopinocamphanyloxycarbonyl.

7. The compound of Claim 5 or 6 wherein:
(8)  -AAl-is selected from t-butylglycyl, valyl, and isoleucyl;
()  -AAZ2 is phenylalanyl; and
() -AA%isleucyl

8. The compound of Claim 5, 6 or 7 wherein:
(@) -AAlis t-butylglycyl;

(b) -X! is adamantyloxycarbonyl; and This Sheet Has Been R
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saturated [err]. The solution is dried and the solvent renoved. The residue
‘Ii's chromat ographed on silica to afford 186 g of product. TLC (85115 -
hexane/ ETOAc) - Rf = 0.40. Adoc -tBug-Phe-OH (1) - To._a dryftask—under N2
is added 34.0 g 5% Pd on carbon. The flask is cooled to -78[err nd 200
m of dry degassed MeOH is added. To this slurry i mmmj “}M\M formc
acid (88% and this is followed by the addftion ofﬂl S .0 g of
Adoc- D-t - Bug- Phe-OBn (0.066 M in 100 ml of MeOH and 4°4 M of fornic acid.
The cooling bath i s(@enmoveld madylt he slurry stirred for 2 h. ‘At this tine an
additional 200 M of 4.4%formc acid in MeOH is added and the slurry
stirred overnight The mxture is filtered through glass fiber filter paper
under N2. The fjltratg i Ll i Eomoi nd G8hhy 6 Cigms PN Al |
traces of cat alglyst eﬁ%vaﬁcég%hlt%@§0 é/dgént yFiS?éES‘%‘%% g of}t product [err] -
To a solution of 79piarBadedtically-Mceplableciiwat ed zinc in 0.600 L THF is added
2.36 g of ethyl bronodifluoroacetate and the solution brought to reflux. As
soon as reflux

10.  Use of ‘a compound of any of Claims 1-8 for manufacture of a medicament for

treating inflammation or pain.

-
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qosr7a~ ITos
begins a m xture of 236 g (1.16 M of ethyl bronodifluoroacetate and 176 g
(0.485 M of (2) in 1.80 L of . THF is added dropwi se. For the s@m s ohige.
(2), see Burkhart: , N Peet ahd P. Be "A Novel Method for
Preparation of P VI a- Ket BORER PIFLLECTUAL IROBERTY OROANZATION o g

10, PP 13k tde Sobuc o Rintid i RffiodeeaTiSe

and vvash@é!lmmé;'@s‘sﬁ'ﬂ! psclipation 5 at ur at dd [snnmr-smmwn[r*epw and NYOR4/14842 .
Thi s sequera:nammﬁtamlbm by drying Ji&lh ¥ F‘;l:f' ﬁ‘qﬁ"m%‘ of sol, ﬁﬁ@(gb?up
a..0

residuelis chromatographed on silicalt pure pr upf

0
0.20 75] La% xnmu{np ] Nnmber- 14 PCI'I{J@EI{ZL@ GBWS'&H.OAHL Qi, B%‘. Q‘Q BY, é@&% HU,

JP, KP, KR, KZ, LK, LV, MG, MN, MW, NO, NZ, PL
(22) International Filing Date: 16 December 1993 (16.12.93) RO, RU, SD, SK, UA, UZ, VN, European patent (AT, BE,
CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT,
SE), OAPI pateat (BF, BJ, CF, CG, CI, CM, GA, GN, ML,

31, No.

¢30) Priority Data: MR, NE, SN, TD, TG).
07/995,217 22 December 1992 (22.1292) US
Published
(71) Applicant: THE PROCIER & GAMBLE COMPANY With international search report.
[USAUS]; One Procter & Gamble Plaza, Cincinnati, OH Before the expiration of the time limit for amending the
45202 (US). claims and 1o be republished in the event of the receipt of
amendments.
(72) Inventor: MCIVER, John, McMillan; 832 Cedarhill Drive,
Cincinnati, OH 45240 (US).
o {74) Agents: REED, T., David et al; The Procter & Gamble
r Company, 5299 Spring Grove Aveaue, Cincinnad, OH
45217.{U8S).

(54) Title: DIFLUORO-PENTAPEPTIDE DERIVATIVE ANTI-INFLAMMATORY AGENTS
N
{87) Abstract ~

The stbject invention Fli1 |;{2 ' F|§3
imvoives | anistanmaiory X —(CHp)yy—V—Z~CH—C(0)—NH—CH—C(0)-NH—CH

compounds having structure ()
@), wherein: (a) -X is cyclic RS R4 C=0

alkyl, having from 4 to 15 i | |

carbon atoms; branched alkyl, YO—C(0)—CH—NH—C({0)—CH—NH—C(0)—CF2

having from 6 to 15 carbon

. atoms; or aryl baving from 6

*,é . to 15 carbon atoms; (b) n is an integer from 0 o 2; (c) -V- is -OC(O)-, -N(Q)C(O)-, -N(Q)C(S)-, -C(0)-, -S02- or -P(OYOH)-; (d) -Q
is bydrogen; or straight or branched chain alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to 6 carbon atoms;
or -Q and -X are covalently linked forming a cyclic moiety which includes the nitrogen to which -Q is bonded and from 5 to 20 carbon
atoms; (¢) Z is -0- or -NH-; whea V is -OC(0)-, -Z- is -NH-; (f) -R1 is a hydrophobic moiety; (g) -R2 is a hydrophobic moiety; (b) -R3
is {CH2)m-A-NH2 or (CH2)m-A-B-C(NH2)==NH wherein m is an integer from 1 to about 6, -A- is a covalent bond or p-phenyl or
p-cyclobexyl, and -B- is a covalent bond or -NH-; (i) -R4 is a hydrophobic moiety; () -RS is {(CH2)m-A-NH2 or (CHZ)m-A-B-C(NH2)
=NH wherein m is an integer from 1 to about 6, -A-:sacovahntbondorp—yhenylorp—cyclohexyLand-B—nsacovalentbondor-NH~
and (k) -Y is hydrogen or methyl. The subject invention also involves pharmaceutical compositions comprising the above compounds, and
methods for treating inflammation or pain using such compounds and compositions.

(8T
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M of (3) in 10 mM of MeOH is added 2 ml of 1N NaOH and the sol ution
stirred at roomtenperature for 5 h and the solvent is renoved. The residue
is dissolved in a small anobunt of water and the m | Kky solution extracted
with ether. The water is renoved fromthe agqueous phase and the residue

t horoughly dried by placing on the vacuum punp for 24 h. Recovered 0.069 g
of product is recovered. [err] - To a solution of 0.500 g (1.03 nmol) of

(4) and 0.470 g (1.26 mmol) of [err} in 30 M of DVF is added 0.019 g (1.26
mmol ) of HOBt in one portion. This addition is foll owed by the dropw se
addition of 0.260 g (1.26 nmol) of DCCin 3 m DV Finally, 0.003 m of

Dl PEA is added and the solution stirred for 48 h. The DVMF is renoved in
vacuo and the residue dissolved in EtOAc. The solution is transferred to a
separatory funnel and washed with 0.1 N HCO, saturated [err], and brine.
The ethyl acetate layer is dried with [err], filtered and the sol vent
renoved. The residue is

FOR THE PURPOSES OF INFORMATION ONLY
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» o517
chromatjogr aghed oN34F |S%;‘Er‘§ arg@ra 9.420 g of product. Rf = 0.68 - 90/10

“lerr]. [ edilocen ) 59) {17.3 g, 0.022.M._in_ 200 m_of dioxane
i s added B8y 3? M HCl in di oxahe amEMLHACED SHERIS!t | r ri@
for -1h.§ & pih; Esb 17" 5im  of 3.3 MiHGestuip:einoxmged i.s...adpadd ..........
and thd splaits Of" St, Tongal 0.25 h. Tig celuont imgéermyespad . 33....
the resji due ed” ‘punmp. ~The sol id Ej}%ﬂa%%(ﬂ)s ;Ia@éct .ur..attegagefdt..h ......

et her under N2 Qnd_fl | ter ecover gd 16.0 g of 55@, SOl i dy,olfrr Lt Ao,
To a sdl Jpaba O RECERT oggf'hg +esi dbie fromthe aﬁﬁﬁﬁ Paj lTon Oﬁafzs

and 11.1 g of (1) (0.024 00 m_of [ ' : 4&
of TEA dropwis fol | owed b%m@%&mﬁ%éﬁﬂd%h é Em (0.024 M “of
DECP. The solution is stirred ANHANFUAMMATORYAGENTSNt renoved. The
residue is dissolved in Et OAc and washed successively with 0.1 N HCl,

saturated [err], and HNICAL FIE

The subject invention relates to novel peptide derivatives which are

useful as anti-inflammatory agents.
BACKGROUND OF THE INVENTION

Certain polypeptide derivatives having various biological activities are
known. The following references disclose such polypeptide derivatives: U.S.
Patent No. 4,242,329 issued to Claeson, Simonsson & Arielly on December 30,
1980; U.S. Patent No. 4,316,889 issued to Bajusz, Hasenohrl, Barabas & Bagdy
on February 23, 1982; U.S. Patent No. 4,399,065 issued to Bajusz, Hasenohrl,
Barabas & Bagdy on August 16, 1983;-U.S. Patent No. 4,401,594 issued to
Umezawa, Takeuchi, Aoyagi, ishii, Saino & Someno on August 30, 1983; U.S.
Patent No. 4,478,745 issued to Bajusz, Hasenohrl, Barabas & Bagdy on
October 23, 1984; U.S. Patent No. 4,528,133 issued to Kasafirek, Fric, Slaby &
Raobalova on July 9, 1985; U.S. Patent No. 4,596,789 issued to Dutta, Stein,
Trainor & Wildonger on June 24, 1986; U.S. Patent No. 4,623,639 issued to
Hassall, Johnson & Roberts on November 18, 1986; U.S. Patent No. 4,703,036
issued to Bajusz, Hasenohrl, Bagdy, Barabas, Dioszegi, Fittler, Jozsa, Horvath
& Jozst on October 27, 1987; U.S. Patent No. 4,880,780 issued to Trainor &
Stein on November 14, 1989; U.S. Patent No. 4,883,863 issued to Abe,
Yaginuma, Nagasawa & Kuroiwa on November 28, 1989; U.S. Patent No.
4,902,781 issued to Mizoue, Okazaki, Hanada, Omura & Amamoto on February
20, 1990; U.S. Patent No. 4,923,890 issued to Trainor & Stein on May 8, 1990;
U.S. Patent No. 5,066,643 issued to Abeles & Gelb on November 19, 1991;
PCT Patent Application No. 84/00365 of Galpin & Wilby, published February 2,
1984; PCT Patent Application No. 87/02675 of Hoover, published May 7, 1987;
Japanese Patent Application No. 47-30618 of Toray Inds. Inc., published
November 9, 1972, Japanese Patent Application No. 57-145846 of Mitsubishi
Chem. Ind. KK, published July 18, 1974; Japanese Patent Application No.
58-164563 of Daiichi Kagaku Yaku, published March. 25, 1982; European
Patent Application No. 0275101 of Merrell Dow Pharmaceuticals, Inc., published
July 20, 1988; Aoyagi, Miyata, Nanbo, Kojima, Matsuzaki, Ishizuka, Takeuchi &
Umezawa, “Biological Activities of Leupeptins,” The Journal of Antibiotics, Vol.
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_brine. The solution is dried and the solvent renoved to afford 26.6 g that
"~ is chromat ographed on silica to afford 12.7 g of pure product. Rf = 0.85,
90/10 - [err]. [err] - To a slurry of 14.3 g (0.034 M of Dess-Martin
periodinane in 1.15 L of [err] is added 0.910 m of dry pyridine, followed
by the dropwi se addition of 12.7 ¢ (0.011 M of (6) in 2.3 L of [err].
For the preparation of Dess-Mrtin periddi di nane, see Dess, D., and J.
Martin, JourXl, Nd. 10r (Novi 4969 pps558-568/cBajush Bmab&l%lna%S&eﬂ 89Bagdy, The

Sy e fﬁ;wbzgaé&*ﬁ@gﬁﬂf*s@% Tyl bbbl AReabds 1LY Boilok

separ at ed arolei) ReS.o gﬁ 120 E818)Pp- 21482 ﬁ?abtWYa% 3pRay. fRatieriabi ned

or gani ¢ phasEaritim &ptakecbly Mutdﬂnhhuemmﬂwtcdti Treated with the Proteinase
Inhibitor, BOC-DPhe-Phe-Lys-H," Histochemistry, Vol. 88 (1988), pp. 401-406;
Makara, Rappay, Garamvolgyi, Nagy, Danko & Bajusz, "The Tripeptide
Aldehyde, Boc-DPhe-Phe-Lysinal, is a Novel Ca2* Channel Inhibitor in Pituitary
Cells,” European Joumal of Pharmacology, Vol. 151 (1988), pp. 147-149; Nagy,
Makara, Horvath, Rappay, Kurcz & Bajusz, "Tripeptide Aldehyde Protease
Inhibitors May Depress in Vitro Prolactin and Growth Hormone Release,*
Endocrinology, Vol. 116, No. 4 (1895), pp. 1426-1432; Rappay, Makara, Bajusz
& Nagy, "Various Proteinase Inhibitors Decrease Prolactin and Growth Hormone
Release by Anterior Pituitary Cells," Life Sciences,'Vol. 36 (1985), pp. 549-555.

It is an- object of the subject invention to provide novel difluoro
pentapeptide derivatives which are useful as anti-inflammatory agents.

It is a further object of the subject invention to provide novel -difluoro
pentapeptide derivatives which reduce bone resorption and/or heterotopic bone
formation associated with rheumatoid arthritis.

It is also an object of the subject invention to provide novel
pharmaceutical compositions comprising * certain difluoro  pentapeptide
derivatives.

tis also an object of the subject invention to provide methods for treating
diseases characterized by inflammation using the subject compounds.

MMAR THE INVENTION
The subject invention involves anti-inflammatory compounds having the
. following structure: ’ :

R1 R2 R3
X—(CH;),,—V—Z—(‘:H—-C(O)—NH—(':H—C(O)-NH—(':H
R¢ C-=0
YO—C(O)—&H—NH—C(O)—(EH—NH—C(O)—CF2
wherein:
(@) -Xis selected from the group consisting of cyclic alkyl having from
4 to about 15 carbon atoms; branched alkyl, with at least two branches, having

from 6 to about 15 carbon atoms; and arylalkyl having from 6 to about 15 carbon
atoms;

(b) nis aninteger from 0 to about 2;
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~give 13.9 g of product that is used in the next reaction w thout
"purification. (Rf = 0.30 - 95/5 [err]). [err] - To a solution of 13.4 g
(0.012 M of the residue fromthe previous reaction in 200 mM of dry DVF is
added 6 g of palladiumblack and the resulting slurry degassed for 0.5 h.
To this slurry is added 8 mMl of 3.3 MHC in dioxane. The reaction is

pl aced on the Paar shaker and hydrogerfafed for 6 h. The slurry is filtered
t hrough Celite and)theVsid selatteddrom ¢hle gfdup censisting ofs-QC(Q)aNIQICDId on

reverse phasqq(u?éfs)L.e.br(b)t' os@f 5 aRdl. Ffl(ﬁ(@-l?r oduct . [err] [err]

d -Qis hydrogen; or straight or branched chain alkyl, saturated or
unsaturated with 1 or 2 double bonds, having from 1 to about 6 carbon atoms;
or -Q and -X are covalently linked forming a cyclic moiety which includes the
nitrogen to which -Q is bonded and from about 5 to about 20 carbon atoms:

(e) Zis -O-or-NH-; when V is -OC(0)-, -Z- is -NH-;

()] R is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about
6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic
portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded
to -R‘l is in either D or L configuration;

(g) -R? is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about
6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic
portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded

-R2 is in L configuration;

(h) R3is -(CHz)m-A-NH2 or -(CHz)m-A-B-C(NHz)=NH wherein m is
an integer-from 1 to about 6, -A- is a covalent bond or p-phenyl or p-cyclohexyi,
and -B- is a covalent bond or -NH-; and the carbon atom bonded to R3is inL
configuration; '

()] .-R4 is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from 1 to about
6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 3 to about 10 carbon atoms; and arylalkyl wherein the aliphatic
portion is saturated and has 1 or 2 carbon atoms; and the carbon atom bonded
to -R4 isinL confgurat:on.

(@) -R is -(CH2) -A-NH,, or -(CHz)m-A-B-C(NH2)=NH wherein m is
an integer from 1 to about 6, -A- is a covalent bond or p-phenyl or p-cygohexyl,
and -B- is a covalent bond or -NH-; and the carbon atom bonded to -R isin D
or L configuration; and

(k) -Yis hydrogen or methyl. -

The subject invention also involves pharmaceutical compositions
comprising the above compounds, and methods for treating inflammation or
pain using such compounds and compositions.
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- .17 - [err] - 18 - Il. Synthesis of
" Adoc-D-t - Bug- Phe-Arg-C(O -CE[err]-C(O) -Al a- Aro-Ove Adoc-D-t-Bug-OH - To a
solution of 48.8 g (0.370 M of D-t-butylglycine in 371 m of 1N NaOH and
159 m of dioxane at GoC is added 33.9 g (0.40 M of adamantyl
fluoroformate in 371 m of di oxane over 3 hours. The m xture is stirred at
this tenperature for 0.5 hours and the~0dling bath is renoved. The
solution is stirred for BETAILED BESCRIRT. THEANVENTIONA th | N NaOH.

Thi's sol ution is qybr@ghedgh hLSEE ! inids3 BineNIRe 2fidRAKY, FHESHs

acidified to X .
carbon-containing chains which may be straight, branched or cyclic; which may

be saturated or unsaturated; and which may be unsubstituted or substituted. As
used herein, "cyclic alkyl" may have all or only a portion of the total number of
carbon atoms indicated as being in the alkyl group in the cyclic ring itself.
Cyclic alkyl includes monocycloalkyl, bicycloalkyl and/or tricycloalkyl.

Preferred alkyl are as noted in this paragraph unless provided otherwise
in . particular instances. Preferred alkyl are saturated. Preferred alkyl are
unsubstituted. Preferred alkyl substituents are selected from halo, amino,
hydroxy, alkoxy, cyano, nitro, aryl and trifluoromethyl. As used herein, “alkoxy"
is -O-alkyl. 1t is preferred that substituted alkyl be mono-, di- or trisubstituted,
especially monosubstituted.

The term “aryl,” as used herein, unless otherwise specified, means aryl
rings which may be unsubstituted or substituted. Preferred aryl is as noted in
this paragraph, unless provided otherwise in particular instances. Preferred aryl
are phenyl and naphthyl, especially phenyl. Preferred aryl are mono-, di-, tri- or
unsubstituted; more preferred aryl are monosubstituted or unsubstituted,
especially unsubstituted. Preferred aryl substituents include alkyl, halo, amino,
hydroxy, alkoxy, cyano, nitro and trifluoromethyl.

The term “arylalkyl,” as used herein, means alkyl substituted with aryl. A
preferred arylalkyl is aryimethyl.

The term “aliphatic® as used” herein, means open-chain
carbon-containing portions of aryialkyls.

The following abbreviations are used herein. Abbreviations for amino
acids may refer to the amino acid itself, or more often to an amino acid moiety
that is part of a peptide or peptide derivative structure.

Arg Arginyl

Om Omithyt

Leu Leucyl

Gly Glycyl

t-Bug t-Butyiglycyl

Phe Phenylalanyl

Adoc Adamantyloxycarbonyl

z Benzyloxycarbonyi '

Boc t-Butyloxycarbony REPLACEMENT SHEET
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pH = 3. This acidic solution is extracted with EtOAc, dried and the sol vent
"is renmobved to afford 118 g of product that is honbgeneous by TLC (94/5/1 -
[err], Rf = 0.90. Adoc-D-t-Bug-Phe-OBn - To a solution of 115g (0.37M of
Adoc-D-t-But-OH and L-Phe-0OBn. pTSA (0.36 M in 1L [err] is added 74.6 g
(0.74 M of TEA followed by the addition of 60.8 g (0.37 M of DECP and the
resulting solution is stirred overnigitSThe solvent is renoved and the .
product is redi ssMeved i n Et OAcMetllylwashed successively with brine, 0.4N

NCl, and saturate@t [err].

The s ion is dried and the solvent is renoved.

The residue is chromatographed gn“silica to afford 186 g of product TLC

(85/15 - hexane/ Elffc) - Rf = oldgthylemy

B®D-t-Bua-Phe-OH (1)- To a dry flask

under [err] is adDn 34.0 g 5% Bimethylferniamide The fl ask is cooled to

-78[err]C and 20

Bn

Lys

Ac
TLC
TSA
THF
HOBt
DCC
DIPEA
Chg
Cha
Nal
Trp
Adg
pGphe
3,5-Dmadoc
eBroc
Noc
Moc .

Fmoc

Adac
Mnoc
Norad
Hadoc
- Foc
Imoc

AC
DMF

of dry deg
8.8 m of formc acid (88% and
m xture of 36.0 ¢PBf Adoc-D-t-B

| s added. To this slurry is added
rolEsieig

| owed by the addition of a

indkn (0.066 M in
Benzyl
Lysyl
Acetyl
Thin Layer Chromatography
Toluenesutfonic acid
Tetrahydrofuran
Hydroxybenzotriazole
Dicyclohexylicarbodiimide
N,N-Diisopropylethylamine
Cyclohexylglycyl
Cyclohexylalanyl
Naphthylalanyi
Tryptophyl
Adamantyiglycyl
p-Guanidinophenytalanyl
3,5-Dimethyladamantyloxycarbonyi
endo-Bornylc~ycarbonyl
Naphthyloxycarbonyl
Menthyloxycarbonyl
Adamantoyl
Fluorenyimethoxycarbonyl
Adamantaneacetyl
Adamantylaminocarbonyl
Morpholinyl
Noradamantoyl -
Homoadamantyloxycarbonyl
Fenchyloxycarbonyl
Isomenthyloxycarbonyl
Isopinocamphanyloxycarbonyl
acetyl
dimethylformamide




100 M of MeOH and 4.4 ml of formc acid. The cooling bath is renoved and
the slurry is stirred for 2 hours. At this tinme an additional 200 m of
4. 4% formc acid in MeOH is added and the slurry is stirred overni ght The
m xture is filtered through glass fiber filter paper under N err]. The
filtrate is refiltered through a bed of Celite to renove all traces of

catal yst. Renoval of the solvent yields 17,3 G‘product [err] - To a
solution of 79.2 HPLE 21 M of M’TW&FE’JQIQH@ 3AARNYTHE i s added 2. 36

g of ethyl bronpdithe usdvehcaitiiihflammatdrh ecompounidsnof shdrsubjgict inventiohl g  As

soon as refI %{@ct 16 M of ethyl
br onodi f | uor qﬁfﬁ%ﬁ%%ﬁﬁ%@@éﬁ é’% in 1.80 L of THF is added
dropwi se. The soI ution is refluxedgjor 1 hour, gpoled and ggenched with

saturated [err]. The quenched prod ct i s dil ut ed with EtQAcl and washed
successively with s¥ulGHeTV¥rZ— thr@(@)t?tﬂ"réﬁ? T 'N""ﬁ"ﬁ‘." This sequence
is followed by drying with [err] pad =)

YO—C(O)—&H—NH—C(O)—&H—NH—C(O)—CF; |

In Structure {1), n is an integer of from 0 to about 2; n is preferably O or 1.

In Structure (1), -R1 is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from -
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the
aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred -R’
is saturated alkyl. Preferred alkyl are unsubstituted, or are arylalkyl, especially
benzyl and naphthal. Preferred cyclic alkyl are cychc 03-08 {more preferably
cs-cs) methyl or adamantylmethyl. Preferred Rlis hydrophobic, prefergibly
with the hydrophobicity concentrated close to the carbon atom to which -R" is
bonded. Specific examples of preferred -R1 include t-butyl, 1,1-dimethylpropyil,
i-propyl, i-butyl, ‘s-butyl, neo-pentyl, cyclohexyl, cyclohexylmethyl, adamantyl,
adamantyimethyl, benzyl, naphthal; most preferred -R1is t-butyl,

In Structure (1), the carbon to which Rlis bonded is in either D or L,
preferably D, configuration. The structure -Z-CH(R }-C(0Q)- is an amino acid
moiety (hereinafter -AA1-) when -Z- is -NH; preferred amino acid moieties for
-AA1- include t-Bug, Val, lle, Leu, Chg, Cha, Phe, Nal, Trp and Adg; more
preferred are t-Bug, Val and lie; most preferred -AA1- is t-Bug.

in Structure (1), R? is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from

- 1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the
aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred
branched or cyclic alkyl are saturated. Preferred branched or cyclic atkyl are
unsubstituted. Preferred branched alkyl have from 3 to 5§ carbon atoms; most

. preferred branched alkyl is i-butyl. Preferred cyclic alkyl have a 03-C7. more
preferably 05-06. cyclic ring bonded to a methylene, ethylene or n-propylene
({preferably methylene or ethylene, more preferably methylene) which is bonded
to the carbon atom in Structure (1) to which -R2 is bonded. Preferred arylalkyl
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- 19 - renoval of solvent. The residue is chromatographed on silica to
afford 68.0 g of pure product. Rf = 0.20 75/25 hexane/EtQAc. [err] - To a
solution of 1.00 g (0.002 M of 3 in 10 mM of MeOH is added 2 m of 1N
NaOH. The solution is stirred at roomtenperature for 5 hours and the
solvent is renoved. The residue is dissolved in a small anmount of water and
the ml-ky solution is extracted with erhtér. The water is renoved fromthe

aqueo]lcjs pgas careb@nizytc pyairakybetdyd and gisphthil.i More preferred ngzdsmsemm
b "0, 800 g OB Ry Sl BRABELhEHYERRNE Ceha, pbrithal, mol? efefefiel] | O
m of DMVB is iadesaylo. 019 g (1.26 mmol) of HOBt

In Structure (1), the carbon atom to which -R is bonded is in D or L
configuration. The structure -NH-CH(RZ)-C(O)- is an amino acid moiety
(hereinafter -A'Az-); preferred amino acid moieties for -AA'z- inciude Phe, Nal,
Cha, Leu and lle; most preferred -AAz- is Phe.

In Structure (1), -R> is (CH,) -A-NH, or ~(CH,), -A-B-C(NH,)=NH,
wherein m is an integer of from 1 to about 6, -A- is a covalent bond, p-phenyi or
p-cyclohexyl, and -B- is a covalent bond or -NH-. When -A- is a covalent bond,
m is preferably 2-5, more preferably 2-4, more preferably still 3 or 4. When -A-
is p-phenyl or p-cyciohexyl, m is preferably 1-4, more preferably 1-3, more
preferably still 1. -A- is preferably a covalent bond. -B- is preferably -NH-.
More preferred -R°® is 3-guanidino-n-propyt or 4-amino-n-butyl.

in Structure (1), the carbon to which -R° is bonded is in D or L
configuration, preferably in L configuration. The structure -NH-(CH(R®)-C(O)- is
an amino acid moiety (hereinafter -AA3-); preferred amino acid moieties for
-AA3- include Arg, Lys, homo-Arg, p-amidino-phe, p-amino-phe and p-Gphe;
most preferred -AA- is Lys. '

In Structure (1), R4 is selected from the group consisting of straight or
branched alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 3 to about 10 carbon atoms; and arylalkyl, the
aliphatic portion being saturated and having 1 or 2 carbon atoms. Preferred
branched or cyclic alkyl are saturated and unsubstituted. Preferred branched
alkyl have from 3 to 5 carbon atoms; most preferred branched alkyl is i-butyl.
Preferred cyclic alkyl have a 63-07. more preferably CS-G6 cyclic ring bonded
to a methylene, ethylene or n-propylene (preferably methylene or ethyiene,
more preferably methylene) which is bonded to the carbon atom in Structure (1)
to which -R* is bonded. Preferred arylalkyl are benzyl, p-hydroxybenzyl and
naphthal. More preferred R4 is selected from i-propyl, i-butyl, s-butyl,
cyciohexylmethyl, benzyl and naphthal; most preferred is benzyl.

In Structure (1), the carbon atom to which -R? is bonded is in D or L
configuration. The structure -NH-CH(R4)-C(0)- is an amino acid moiety
(hereinafter -AA4-); preferred amino acid moieties for -AA4- inciude Phe, Nal,
Cha, Leu and lle; most preferred -AA4- is Leu.
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in one portion. This addition is followed by the dropw se addition of 0.260
g (1.26 mol) of DCCin 3 nl DVF. Finally, 0.003 m of DI PEA is added and
the solution stirred for 48 hours. The DVMF is renpved in vacuo and the

resi due dissolved in EtOQAc. The solution is transferred to a separatory
funnel and washed with 0.1 N HCl, saturated [err], and brine. The ethyl .
acetate layer is dried with [err filtéaed and the solvent is rennved The

residue is chronatrp@tmtmd N, SRYiisa(CH - od -(DHé’ -A-B4C(
5 0 S o S el Bt

is stirred f@rcypqt@ayl apg -Bhisa P‘P\f?ée'?ir?%(ﬂrr%alwge'i‘rf“dﬁ acayalg
di oxane is agsiprafstably-50mbie preferablyt2-4 morepreferably still-d 0042 aNheu LA- The

R R e e B o
solid is rec®refembly still 1. -A- is preferably a covalent bond |s pr rably -
More preferred ROis 3-guanidino-n-propyl or 4-amano-n-butyl.

In Structure (1), the carbon to which -R5 is bonded is in DorlL
configuration, preferably in L conﬂguratton The structure -NH-CH(R )-C(O)-is .
an amino acid moiety (hereinafter ARS ); preferred amino acid moieties for -AA®
include Arg, homo-Arg, Lys, p-amidino-Phe, p-amino-Phe and p-Gphe; most
preferred -AA°- is Arg.

~ In Structure (1), -Y is hydrogen or methyl.

In Structure (1), -Z- is -O-or -NH-. Preferred -Z- is -NH-.

in Structure (1), -V- is selected from -OC(O)-, -N(Q)C(O)-, -N(Q)C(S)-,
-C(0)-, -SO2- and -P(O)}OH)-. Preferred -V- is selected from -OC(O)-,
-N(Q)C(O)~ -N(Q)C(S)-, and -C(O). More preferred -V- is -OC(O)- or
-N(Q)C(O)-. Most preferred -V- is -OC(0)-. When -V-is -OC(O)-, -Z- is -NH-.

In Structure (1), -X is selected from cyclic alkyl, having from 4 to about 15
carbon atoms; branched alkyl having from 6 to about 15 carbon atoms and at
least 2 branches; and aryl, having from 6 to about 15 carbon atoms. Preferred
-X has from 6 to 12 carbon atoms; more preferred -X has from 8 to 10 carbon
atoms. Preferred alkyl portions of -X are saturated. Preferred -X is
unsubstituted, or substituted with unsubstituted alkyl or aryl. Preferred cyclic
alkyl are monocycloalkyl, bicycloalkyl, and tricycloalkyl, more preferred are
bicycloalkyl and tricycloalkyl, especially tricycloalkyl. Preferred cycloalkyl have
5 or 6 carbon atoms, more preferably 6 carbon atoms, in each cyclic ring. A
highly preferred -X is adamantyl. Preferred aryl -X are fluorenyl, naphthyl and
phenyl, unsubstituted or substituted with alkyl. Particularly preferred aryl -X
include naphthyl and fluorenyl. When -X is aryl or cyclic alkyl, n is preférably 1.

In Structure (1) when -V- is -N(Q)C(O)- or -N(Q)C(S)-, -Q is selected from
hydrogen; straight or branched alkyl, saturated or unsaturated with 1 or 2
double bonds, having from 1 to about 6 carbon atoms; or -Q and -X are
covalently linked forming a cyclic moiety which includes the nitrogen to which -Q
is bonded and from about 5 to about 20 carbon atoms. Preferred -Q-X- has
from 6 to 15 carbon atoms; more preferred -Q-X- has from 8 to 12 carbon atoms.
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[err] - (6) To a solution of 16.0 g of the crude product fromthe previous
“reaction (0.022 M and 11.1 g of 1 (0.024 M in 300 mM of [err] is added

6.69 mM (0.048 M of TEA dropwi se foll owed by the dropw se addition of 3.64
m (0.024 M of DECP. The solution is stirred overnight and the solvent is
renmoved. The residue is dissolved in Et OAc and washed successively wth 0.1
N HCl, saturated [err], and brine. The 8clution is dried and the solvent is

removed to apdetdrred QHX-Os iunslibstitutelrsrnsubstituted edthaumstibkfituted alkgl 6r0ag1.12. 7 ¢
of pure progﬁ%gﬂ_r% = ig' 85, 90/10 - [err]. - 20 - [err] - To a slurry
of 14.3 g (O. a %"1’ Dess-Martin periodinane in 1.15 L of [err] is
!\ _
- N - X is monocyclic, bicyclic or tricyclic; more preferred is monocyclic. Most .
preferred -Q is hydrogen.

In Structure (1), preferred X-(CHZ)n-V- (hereinafter X-) include Adoc. Ad,
Fmoc, Ada, Adac, Mnoc, Norad, Hadoc, Foc, Imoc, Ipoc, 3,5-Dmadoc, eBroc,
Noc and Moc; more preferred X' is Adoc, Ipoc and eBroc, most preferred -X' is
Adoc.

Preferred anti-inflammatory compounds of the subject invention include
pharmaceutically-acceptable salts of the above compounds. Particularly
preferred salts include salts of addition formed between a strong acid and the
above compounds. Particularly preferred are such saits of addition where either
-R3 or -Rs. or both, are protonated, resulting in a positive charge on the -R3
and RS moieties. Preferred compounds of the subject invention are -often
associated with one or more molecules of water in the form of hydrates.

Preferred anti-inflammatory compounds of the subject invention include
the following compounds: |

Adoc-D-tBug-Phe-Lys-C(O)Ccm(0)-Leu-Arg-0Me

Adoc-D-tBug—Phe-Lys-C(O)CFZC(O)-Gly-Arg-OMe

Adoo-D-tBug—Phe-Lys-C(O)CFZC(O)-D-Phe-Arg-OMe

Adoo—D-tBug-Ph&Lys-C(O)CFZC(O)-Leu-D-Arg-OMe

Mnoc-D-Phe-Phe-Ng-C(O)-CFZC(O)-Leu-Lys-OMe

equc-D-t-Bug-Phe-pGphe-C(O)Ccm(O)-Ala-Arg-OMe

lpoc-D-Nal-Phe-Arg-C(O)CFZC(O)-GIy-Arg-OMe

Adoo-D-Phe-Phe-Lys-C(O)CFZC(O)-Leu-Arg-OH

‘Noc-D-t-Bug-Phe-Lys—C(O)CFZC(O)-AIa-Lys-OMe
Pharmaceutical Compositions

Pharmaceutical compositions of the subject invention comprise a safe
and effective amount of a difluoro pentapeptide derivative as defined
hereinabove and a pharmaceutically-acceptable carrier. Such compositions
typically comprise from about 0.1% to about 95% by weight of the difluoro
pentapeptide derivative, preferably from about 1% to about 80% and more
preferably from about 5% to about 75%.

The term “pharmaceutically-acceptable carrier," as used herein, means
one or more compatible solid or liquid filler diluents or encapsulating
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added 0.910 ml of dry pyridine, followed by the dropw se addition of 12.7 g
" (0.011 M of the product fromthe previous reaction in 2.3 L of [err]. The
slurry is stirred for 2 hours and 58.7g (0.24 M of [err] in saturated
[err] is added. The resulting solution is stirred for 0.5 hour. The phases
are separated and the aqueous phase is extracted with ethyl acetate. The
conbi ned organi c phases are dried and~ t¥e~sol vent is renoved to give 13.9 ¢

of product tsubstances shich are isditahie for a@mmlssramnttnomﬂwmn of mrmmma‘ =
0.30 - 9515 T tdrin "Eathpatible,” & aséd HeréiAN nidank3thatl the - cohipdrents of R Cr ude

DE Tt um b/ aBh Gl b5 d iﬁ"%ﬁr%&g%dé"g%e?é%%"%%eé%@f}ﬁg%@o?ﬂ

slurry is acerniapeptidecderivative/ oficthei subjeaxinvention, cand: adthi each stitmracedaon t he
Paar shaker ma%éryarcﬁqaaawe i® hofintepatition wWhieh sWolld %ub&aﬁuéﬂyeféﬂ@o& heouah

?S{/;ﬁ g eagﬂ ats@‘ﬂ@% \F\ %aecg? Vﬁqla Rt resstﬁcdnueundser COraER O RSt ons.
harmaceutlcally-acceptable carriers must of course, be of sufficiently high
purity and sufficiently low toxicity to render them suitable for administration to

the human or lower animal being treated. '

Some examples of substances which can serve as pharma-
ceutically-acceptable carriers are sugars, such as lactose, glucose and sucrose;
starches, such as comstarch and potato starch; cellulose and its derivatives,
such as sodium carboxymethyicellulose, ethyicellulose and cellulose acetate;
powdered tragacanth; malt; gelatins; talc; stearic acid; magnesium stearate;
calcium sulfate; vegetable oils, such as peanut oil, cottonseed oil, sesame oil,
olive oil, com oil and oil of theobroma; polyols, such as propylene glycol,
glycerin, sorbitol, mannitol, and polyethylene glycol; alginic acid; pyrogen-free
water; isotonic saline; phosphate buffer solutions; cocoa butter (suppository
base); emulsifiers, such as TweensR; wetting agents and lubricants, such as
sodium fauryl sulfate; coloring agents; flavoring agents; stabilizers; antioxidants;
preservatives; as well as other non<toxic compatible substances used in
pharmaceutical formulations. Other compatible pharmaceutical additives and
actives may be included in the pharmaceutically-acceptable carrier for use in
the compositions of the subject invention.

The pharmaceutically-acceptable carrier employed in conjunction with the
difiuoro pentapeptide derivative of the subject invention is used at a
concentration sufficient to provide a practical size to dosage relationship. The
pharmaceutically-acceptable carrier, in total, typically comprises from about 5%
to about 99.9% by weight of the pharmaceutical compositions of the subject
invention, preferably from about 10% to about 99%, and more preferably from
about 25% to about 95%.

Total single dosages of the difluoro pentapeptude derivatives of the
subject invention in pharmaceutical compositions are generally from about 1 mg
to about 1000 mg, preferably from about 50 mg to about 800 mg, more

- preferably from about 400 mg to about 500 mg.

The choice of a pharmaceutically-acceptable carrier to be used in

conjunction with the difluoro pentapeptide derivatives of the subject invention is
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product [err] - To a solution of 5.67 g (0.087 M of activated zinc in dry
"THF is added 1.0 g of ethyl bronodifluoroacetate and the tenperature is
raised to reflux At this tinme, 15.2 g (0.037 M of -Bn, [err] 8 and 16.9 g
(0.083 M of ethyl bronodifluoroacetate in THF is added, and the slurry
allowed to reflux for 0.5 hour. The solutjion is cool ed and guenched with
saturated [err]. The solution is dilutéd*Wth Et OAc and washed with
saturated [ erdéterminedibyttoe way e aetivenis tecbe aeninistered. o Preferied @mades @ft he

sol vent renoy, EfHed srhthengitsectanbestionnard by dajettioryi imgedtidnd g of
product. Rf é‘%mnfgt’éﬁg%ﬁe Ne]§ [err] - The ester 9 s('Oﬂ,965 g. g 71 nmol )
i s di ssol ved 'T‘haiﬁg"'hﬁn Md 1.71 nl- of 1IN NaOH i s added. The solution is

stirred for 3 hourMethods tind materiais forsmapufagturingTiniectables) ¢ani Be fourddnon

the vacuum puggmmiesrs Phamisteutiss Sdishde3e 1Tevdd. ! 1985, Ohapter 855 p( 958, Qhe
disclosures of which are incorporated herein by reference in their entirety.
Generally, three types of injectable dosage forms are preferred: (1) aqueous
solutions, (2) non-aqueous-solutions; and (3) emulsions. Injectable dosage
forms typically contain from about 0.001 mg/mi to about 10 mg/ml, preferably
from about 0.4 mg/mi to about 0.6 mg/mi, of a compound of the subject
invention. Preferred injectable dosage compositions of the subject invention
include sterile aqueous solutions or emulsions of pH from about 3 to about 8
{more preferably of pH from about 4 to about 6).

Preferred pharmaceutical carriers in which the' difluoro pentapeptide
derivatives of ‘the subject invention can be administered by ingestion are
proteinoid microcapsules disclosed in the following patents: U.S. Patent No.
4,895,725 issued to Kantor, Steiner & Pack on January 23, 1990; U.S. Patent
No. 4,925,673 issued to Steiner & Rosen on May 15, 1920; U.S. Patent No.
4,976,968 issued to Steiner on December 11, 1980; and U.S. Patent No.
4,983,402 issued to Steiner on January 8, 1991; all four patents are hereby
incorporated in their entirety by reference.

Methods for Producing Anti-inflammatory Activity and Analgesia

The subject invention also encompasses methods of producing
anti-inflammatory activity and/or analgesia in humans or iower animals through
administering, to the human or lower animal in need of such treatment, a safe
and effective amount of a difluoro pentapeptide derivative of the subject
invention. The amount can be given in a single dose or multiple doses
repeatedly over the course of the treatment. While dosages higher than those
described herein are effective to reduce inflammation and produce analgesia,
care must be taken in some individuals to prevent adverse side effects. The
difluoro pentapeptide derivatives and compositions of the subject invention can
be used to reduce inflammation in various disorders at the deeper structures,
muscles, tendons, bursa and joints associated with disease and trauma, to treat
and prevent pain.

The preferred modes of administering the difluoro pentapeptide
derivatives of the subject invention are by injection, ingestion, inhalation and
topically. Specific modes of administration include, without limitation, oral
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[err] 10 - To a solution of 0.870 g (1.56 nmmol) of the crude product from
"the previous reaction and 0.579 g (1.90 mmol ) of [err] in 80 m of dry DWW
is added 0.283.g (2.09 mmol) of HOBt. foll owed by the successive addition
of 0.392 g (1.90 mmol) of DCCin 20 mM of DW and 0.068 m (0.39 nmol) of
- 21 - DIPEA. The m xture is stirred for 18 hours at roomtenperature and
the solvent is removed. The residue is”dPs3olved in Et OAc and washed with
0. 1IN HA , saungestted; [injecliomndsuchi ras. imtramustulan, ointravenpusid inlraperitoneal] vent

[ d.
0220 and 0, 28 i RinaDadd Sibclfaridusy ot Shd Sopledii et s BERSIGINAT. 1 ed
in 10 n of Aycgsally %?UH!ﬁSS%ﬂ%um bl ack

The term "safe and effective amount,” as used herein, means an amount
of a difluoro pentapeptide derivative or composition high enough to significantly
positively modify the condition to be treated, but low enough to avoid serious
side effects (at a reasonable benefitrisk ratio), within the scope of sound
medical judgement. A safe and effective amount of a difluoro pentapeptide
derivative or composition will vary with the particular condition being treated, the
age and physical condition of the patient being treated, the severity of the
condition, the duration of the treatment, the nature of concurrent therapy, the
specific active employed, the particular pharmaceutically-acceptable carrier
utilized, -and like factors within the knowledge and expertise of the attending
physician. '

Preferred daily dosages of the difluoro pentapeptide derivatives of the
subject invention range from about 0.1 mg/kg of body weight to about 500 mg/kg
of body weight, more preferably from dbout 1 mg/kg to about 100 mg/kg, still

- more preferably from about 2 mg/kg to about 50 mg/kg. From 1 to about 4
single dosages per day may be administered, more preferably from about 2 to
about 3 single dosages per day. Preferred amounts of the difluoro pentapeptide
derivatives administered by injection are from about 0.1 mg/kg/day to about
50 mg/kg/day, more preferably from about 1 mg/kg/day to about 10 mg/kg/day.
Preferred amounts of the difluoro pentapeptide derivatives administered by oral
ingestion are from about 1 mg/kg/day to about 500 mg/kg/day, more preferably
from about 5§ mg/kg/day to about 100 mg/kg/day. Preferred amounts of the
difluoro pentapeptide derivatives administered by inhalation are from about 0.1
mg/kg/day to about S00 mg/kg/day, more preferably from about 5§ mg/kg/day to
about 100 mgkg/day. Preferred amounts of the difluoro pentapeptide
derivatives administered topically are from about 1 mg/kg/day to about 500
mg/kg/day, more preferably from about 50 mg/kg/day to about 250 mg/kg/day.
Methods for Synthesizing the Compounds

The following non-limiting schemes and examples demonstrates methods
of synthesizing difluoro pentapeptide derivatives of the subject invention.

L Synthesis of Adoc-D-t-Bug-Phe-i.ys-C{0 Fz-C(O)-Leu-AgﬁMe

Adoc-D-t-Bug-OH - To a solution of 48.8 g (0.370 M) of D-{-butylglycine

" in 371 ml of 1N NaOH and 159 ml of dioxane at 0 C was added 33.9 g (0.40 M)
of Nal-ICO3 followed by the dropwise addition of a solutjon of 80.0 g (0.40 M) of
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I s added. The slurry is degassed and 0.20 Ml of 4.0 MHCI in dioxane is
"added. The m xture is hydrogenated on the Paar apparatus overni ght and
filtered through Celite. The residue is redissolved in MeOH and 0.20 g of
[err] is added. The slurry is hydrogenated on the Paar for 24 hours at 50
psi. The slurry is filtered through Celite and the solvent is renoved. The
residue is used in the next reaction wi t*out purification. [err] (11) - The
crude ani ne @damaotybfiugrofimatein) 37 smiibEdiokanaiover Ihi- Thednixtupé is stirtéd .

| f N i
0150 g [er P‘ﬁ@i‘%&%@?ﬁ; c&g“’%ﬁu m‘% "%“"’?é‘““‘? t‘?é?ﬁ.a%};“;‘#ﬂ'ﬁe% dded
solution is apd e p 1 g s nI§ cted,with
sat ur at ed NaBt8c and the remainiigoaquenusi phask acidified th pHd= 2nThih acidin sum-t i's
r?ﬁﬁﬁﬁ? alhgh?nﬁ% le?a%féd m%rﬁga%me%awm Fho%&% %fﬁqu?a 1
?12) i JIEICP ﬁnat is homogeneous E’; ﬁ.c 84/5/1 ngzClzf palAcOil 0.90.
doc-D-1-Bug-Phe-OBn - To a solution of 115 g (0.37 M) of
Adoc-D-t-Bug-OH and L-Phe-OBn.pTSA (0.36 M) in 1L CH2C12 isadded 746 g
(0.74 M) of TEA followed by the addition of 60.8 g (0.37 M) of DECP and the
resulting solution is stirred overnight. The solvent is removed and the product
redissolved in EtOAc and washed successively with brine, 0.4N HC!, and _
saturated NaHCO,. The solution is dried and the solvent removed. The
residue is chromatographed on silica to afford 186 g of product. TLC (85/15 -
hexane/ETOAC) - Rf = 0.40.-
Adoc-D-tBug-Phe-OH (1) - To a dry flask under N, is added 34.0 g 5%
Pd on carbon. The flask is cooled to -780C and 200 ml of dry degassed MeOH
is added. To this slurry is added 8.8 ml of formic acid (88%) and this is followed
by the addition of a mixture of 36.0 g of Adoc-D-t-Bug-Phe-OBn (0.066 M) in
100 ml of MeOH and 4.4 ml of formic acid. The cooling bath is removed and the
slurry stirred for 2 h. At this time an additional 200 ml of 4.4% formic acid in
MeOH is added and the slurry stirred ovemight. The mixture is filtered through
glass fiber filter paper under N,. The filtrate is refiltered through a bed of Celite
to remove all traces of catalyst. Removal of the solvent yields 17.3 g of product.
MMZM (3) - To a solution of 79.2 g (1.21
M) of activated zinc in 0600 L THF is added 236 g of ethyl
bromodifluoroacetate and the solution brought to reflux. As soon as reflux
begins a mixture of 236 g (1.16 M) of ethyl bromodifluoroacetate and 176 g
(0.485 M) of (2) in 1.80 L of THF is added dropwise. For the synthesis of (2),
see Burkhart, J., N. Peet and P. Bey, "A Novel Method for the Preparation of
Peptidyl a-Keto Esters,” Jetrahedron Letters, Vol. 31, No. 10, pp. 1385 -1388
(1990). . The solution is refiuxed for 1 h, cooled and quenched with saturated
KHSO,. The quenched product is diluted with EtOAc and washed successively
with saturated KHSO 4 Saturated NaHC03 and brine. This sequence is
followed by drying with MgSO 4 and removal of solvent. The residue is
chromatographed on silica to afford 68.0 g of pure product. Rf = 0.20 75/25
hexane/EtOAc.
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To a solution of 0.228 g (0.262 mmol) of 11 in 5 M of dioxane is added
" 0.656 m of HOA in dioxane. The solution is stirred for 1 hour and an
additional 0.656 m of HCO in dioxane is added. After stirring for an
additional 1 hour, the solvent is renoved and the residue is placed on the
vacuum punp overni ght The hydrol ysis product is dissol ved in 5 m of [err] .
and conbined with 0.120 g (0.262 mmol bt “Adoc- D-t - Bug- Phe- %TO this

- Bog Tz BRGNS 41 11 P SAionPT,

solution is addeds iop\pf 11RO g 48P020n of
0.043 m of 3) H'¢0 hﬂwMeow.srwd'wzemmfsuumaea andtheisplutionstiredl atent i s

b oguct ngﬁm@ﬁw@ﬁ <t ST B 15 S6pft s Fpimpla o*&@fég@@e? disfofed |
To a sl urry infa 8m@didamoyrt. cfowatesiandotheDmillsy Falution extractad: with |¢r 5 [err]
i s added 0. Qﬁéegns(.%nﬁb‘i%dmh khébgdéo Q%ﬁéée\/@ﬂh thie FasTdudl thorcughly dnge by The

T 2 kgt a4 2 RS G0, S B,
Et OAC and t recovered.

-Boc, F-Z-L: OH FZ-C(Q)ieu-Agg(NOZ)QMg {5) - To a solution
of 0500 g (1.03 mmol) of (4 and 0470 g (1.26 mmol) of
Leu-Arg(NOz)-OMe.HCI in 30 ml of DMF is added 0.019 g (1.26 mmol) of HOBt
in one portion. This addition is followed by the dropwise addition of 0.260 g
(1.26 mmol) of DCC in 3 mi DMF. Finally, 0.003 mi of DIPEA is added and the
solution stired for 48 h. The DMF is removed in vacuo and the residue
dissc;lved in EtOAc. The solution is transferred to a separatory funnel and
washed with 0.1 N HCI, saturated NaHCO,, and brine. The ethyl acetate layer
is dried with MgSO,, filtered and the solvent removed. The residue is
chromatographed on silica to afford 0.420 g of product. Rf = 0.68 - 80/10
CH,Cl,/MeOH.

3-Z-1ys-C(OH)-CF 2-0(0)ieu-A_rg(NO 3-OMe:-HC! - To a solution of (5)
(17.3 g, 0.022 M) in 200 ml of dioxane is added 66.8 ml (0.220 m) of 3.3 M HCI
in dioxane and the mixture stirred for 1h. At this time an additional 5 mi of 3.3 M
HCI in dioxane is added and the solution stirred an additional 0.25 h. The
solvent is removed and the residue placed on the vacuum pump. The solid
residue is triturated with ether under N2 and filtered. Recovered 16.0 g of white
solid.

oc-D-¢- e-Lys(Z F2-C(O}-Leu-Arg(NO,)}-OMe {8} - To
a solution of 16.0 g of the residue from the previous reaction (0.022 M) and 11.1
g of (1) (0.024 M) in 300 ml of CH,Cl, is added 6.69 mi (0.048 M) of TEA
dropwise followed by the dropwise addition of 3.64 ml (0.024 M) of DECP. The
solution is stirred overnight and the solvent removed. The residue is dissolved
in EtOAc and washed successively with 0.1 N HCI, saturated NaHCO,, and
brine. The solution is dried and the solvent removed to afford 26.6 g that is
chromatographed on silica to afford 12.7 g of pure product. Rf = 0.85, 80/10 -
CH,Cl/MeOH.
Adoc-D-t-Bug-Phe-Lys(Z}-C(O)C zggghl_.eu-Al_'g(N )__ - To a
slurry of 14.3 g (0.034 M) of Dess-Martin periodinane in 1. 15 L of CH2012 is
added 0.910 m! of dry pyridine, followed by the dropwise addition of 12.7 g
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- 22 - organic phase is separated and dried with [err]. Renoval of the

" solvent yields 0.94 g crude product. Rf = 0.68, 0.71 - 4% [err]. [err] (13)
- The crude al cohol is dissolved in 2 nl DV and 50 ng pal | adi um bl ack is
added. The slurry is degassed and 0.040 m of 4.0 MHC in dioxane is
added. The mixture is hydrogenated on the Paar apparatus for 20 hours at 50
psi. The slurré is filtered through C81 *?€ and the solvent is renoved. The

residue is ct@@latgptBlin @3 4 ct@HsClphdins thel preparation] of DessiMarin0. 044
g Iof pure ?r péhisdidindhé\- SdeSDESY, @baﬂaxpuarﬁn ”!ﬁﬁ?ﬁél‘éﬁ@ﬁ_&'_r;@(:ﬁénﬁé%) Vol.TO ﬁ g
?%Og; | m Kla(i@ PP t%s '-E‘fgé] h%%%?al‘he slfu?rtyets stlrred r2 aﬂﬂ R )I nf co

Nazszo 4 in saturated NaHCO added and the resulting solution stirred for 0.5
h. The phases are separated and the aqueous phase extracted with ethyl
acetate. The combined organic phases are dried and the solvent removed to
give 13.9 g of product that is used in the next reaction without purification. (Rf =
0.30 - 95/5 CHchZIMeOH).

Ado&D4-§ug:Phe-Lys£{O)QF§(Q)Mrg@_hﬂg {7) - To a solution of
13.4 g (0.012 M) of the residue from the previous reaction in 200 ml of dry DMF
is added 6 g of palladium black and the resulting slurry degassed for 0.5 h. To
this slurry is added 8 ml of 3.3 M HCI in dioxane. The reaction is placed on the
Paar shaker and hydrogenated for 6 h. The slurry is filtered through Celite and
the solvent removed. The residue is chromatographed on reverse phase HPLC
(CH3CNIH20) to afford 6.5 g product.
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(36.0 mM, 36.0 mol) is added 11.3 m (79.0 mmol ) benzyl chl oroformate and
"79.0mM (79.0 mmol) of 1IN NaOH dropwi se from separate addition funnels: The
slurry is stirred for 0.5 hour at GC and 1.5 hour at roomtenperature. The
solution is extracted with ethyl acetate, dried with magnesi um sul fate and
the filtrate evaporated. Chronmatogsaphy on silica gel yields 2.62 g pure

product. Rf =0.40 (15% Et OAc/ pet et her. - 2% "Nz REPLACEMENT
SHEET “" “NHZ H CF,CO,Et
H FoBrCOZEt ' 272
1 CHO Lzm_i—b Boc —N
BocN Zn OH
2 3
NHZ .
H Leu—-Arg(NO2)-OMe-HCI -
| CF,CO,Na pce
— 2¥V2
Boc—N HOBt
OH 4
1)HCH
. NZ o gome H Y ’ .
. NVN 3
Boc-?li CFz.rﬂz\;/J\M ~NQO2 dioxane
© \‘/,” NH 2)Adoc-D-tBug-Phe-OH
s DECP
TEA

1) Dess-Martin
—

2) Ho/Pd Biack

i
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- 25 - 111. Synthesis of N-Term nating Linking El erents

~ Adac-D-t-Bug-Phe-0Bn - To a solution of 5 nl of a 15% sol uti on of phosgene
in toluene under argon is added 0.140 mM TEA (1.00 nmol). This is foll owed
by the addition of 0. 112 g (0.750 mmol ) of 1-adamantanamne in 1 n

tol uene dropw se via syringe. The regulting slurry is stirred for 0.3 hour
and the excess phosgen ‘s renoved by purging with argon. The solid is

filtered off Py sucig rngh @ Si npered-g ﬁﬁ fgnnelcoyMe the sol vent is
renoved. Thq 5i dugf i s tedigsol jed i dloi-hl or ane: and cooled to OoC
under argo ’e @j\g@m\“@ N&ﬂ)»Nb‘\Ned by
0.100 g (07250 Dl ) drt-B g Phe- HA in or}e portllon The resullting

solution is removed. Ghron@t ograp on Qili&x 0 350 g prodNB§
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Hydr ogenati on of this conpound foll owed by subsequent coupling with

" hydrol ysis product of 11 yields conpounds that are successfully el aborated
to an alternative N-termnating |inking el enent Methods for Testing
Activity of the Conpounds The followi ng non-limting procedures are nethods
for testing the anti-inflammtory and/or analgesic activity of the difluoro
pent apepti de derivatives of the subjecti® nventi on Several enzyne

i nhibition assdlys aSenthesisrofiAa tRHa-A Mam ivity

comounds of i he*@%?@“ﬁm@ﬁsﬁﬁ SidutiaPot b By é I-Lhe "fg\%é'“é” o
f olrrFovm' ng: g8 el of IhtNaQH %"q&% WPEQW"?’P@% gé%‘* Sggrﬂ:@ Myefand F;
human uri naraddnﬁdtylkﬂumrofoﬁhhlé) in 37¢enir off dioxane oveer ambu?s h'ﬁharmupiwsrm
Cof er onces (HSY gt BEASABEUERE EF O s “and 1ePcbdfing aHS s wer?é??'a? e
ref erences, Salution ﬁr%'fwéﬂ%@ |9%ﬂ5‘5r e RH ﬁgl"é %’ 13,10 mi OH; cThisie
. solution is extracted with EtOAc and the remaining aqueous phase acidiﬂed to
pH = 3. This acidic solution is extracted with EtOAc, dried and the solvent is
removed to afford 118 g of product that is homogeneous by TLC (94/5/1 -
CHZClzfl-palAcOH), Rf=0.90.
Adoc-D-{-Bug-Phe-OBn - To a solution of 115g (0.37M) of
Adoc-D-t-But-OH and L-Phe-OBn.pTSA (0.36 M) in 1L CHZCI2 is added 746 g
(0.74 M) of TEA followed by the addition of 60.8 g (0.37 M) of DECP and the
resulting solution is stirred overnight. The solvent is removed and the product is
redissolved in EtOAc and washed successively with brine, 0.4N NCI, and
saturated NaHCOs. The solution is dried and the solvent is removed. The
residue is chromatographed on silica to afford 186 g of product. TLC (85/15 -
hexane/EtOAc) - Rf = 0.40,
Adoc-D-t-Bug-Phe-OH (1) - To a dry flask under N, is added 34.0 g 5%
Pd on carbon. The flask is cooled to -780C and 200 ml of dry degassed MeOH
is added. To this slurry is added 8.8 mi of formic acid (88%) and this is followed
by the addition of a mixture of 36.0 g of Adoc-D-t-Bug-Phe-OBn (0.066 M) in
100 ml of MeOH and 4.4 ml of formic acid. The cooling bath is removed and the
slurry is stirred for 2 hours. At this time an additional 200 mi of 4.4% formic acid
in MeOH is added and the slurry is stirred overnight. The mixture is filtered
through glass fiber filter paper under N2. The filtrate is refiltered through a bed
of Celite to remove all traces of catalyst. Removal of the solvent yields 17.3 g of
product.
2-B0¢ % -Z-Lys-C(OH)-CF-C(O)-OFt {3) - To a solution of 7929
(1.21 M) of activated zinc in 0600L THF is added 2.36g of ethyl
bromodifluoroacetate and the solution is brought to reflux. As soon as reflux -
begins, a mixture of 236 g (1.16 M) of ethyl bromodifluoroacetate and 176 g
(0.485 M) of 2 in 1.80 L of THF is added dropwise. The solution is refluxed for
1 hour, cooled and quenched with saturated KHSO 4 The quenched product is
diluted with EtOAc and washed successively with saturated KHSO 4 saturated
NaHCO3 and brine. This sequence is followed by drying with MgSO 4 and
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followi ng: (A) Lottenberg, R U. Christensen, C M Jackson & P.L. Col eman,
" "Assay of Coagul ati on Proteases Using Peptide Chronogenic and Fl uorogenic
Substrates,” Methods in Enzynol ogy Vol. 80, Academ c Press, New York, NY
(1981). pp. 341-361; (B) Ceiger, R "Kallikrein," Methods of Enzymatic
Anal ysis, Vol. V. 3rd Edition, Bergneyer, ed, Academ c Press, New Nork, NY
(1984), pp. 129-143; (C Morris, J.P.,- & Blatt, J.R Powell, DK
Strickland &refhalval Gbsdlvriti The réstdie isschropmtographedion giliga 4o afferd 68.0heof

To. 1081 o PHE proGs RIZ26 I8R5 "%ﬂﬂ%’é‘%?‘;ﬂ T Robbi ns. ket | eaof
Activation of Hurﬂ.ﬂ.%sk‘;ﬁnﬁgﬂ;% a A8li+doo@ SpltipBsoht1.00ig7. 4
and 37[ er r] Q0.002=MJ @f 3ninl 103mblop MeOH is added® ml of 1N NaOH. The solution is
stirred at room temperature for 5 hours and the solvent is removed. The residue
is dissolved in a small amount of water and the milky solution is extracted with
ether. The water is removed from the aqueous phase and the ‘residue
thoroughly dried by placing on the vacuum pump for 24 hours. 0.069 g of
product is recovered.
a-Boc, ¥ -Z-Lys-C(OH)-C 2£LQ};Leu-_ArgiN_0 )-OMe (5) - To a solution
of 0500g (1.03mmol) and 4 and 0470g (1.26mmol) of
Leu-Arg(NOz)-OMe'HCI in 30 m! of DMB is added 0.019 g (1.26 mmol) of HOBt
in one portion. This addition is followed by the dropwise addition of 0.260 g
(1.26 mmol) of DCC in 3 ml DMF. Finally, 0.003 mi of DIPEA is added and the
solution stirred for 48 hours. The DMF is removed in vacuo and the residue
dissolved in EtOAc. The solution is transferred to a separatory funnel and
washed with 0.1 N HCI, saturated NaHCO,, and brine. The ethyl acetate tayer
is dried with MgSO4. fitered and the solvent is removed. The residue is
chromatographed on silica gel to afford 0.420 g of product. Rf=0.68-90/10
CHZCIZIMeOH.
Z:Z-L!s-C(OHﬁHZ-C(Q)-Leu-ﬂ(NOZ)M - To a solution of 5
(17.3 g, 0.022 M) in 200 ml of dioxane is added 66.8 ml (0.220 m) of 3.3 M HCI
in dioxane. The mixture is stirred for 1 hour. At this time an additional 5 mi of
3.3M HCI in dioxane is added and the solution is stired an additional
0.25 hour. The solvent is removed and the residue placed on the vacuum
pump. The solid residue is triturated with ether under N, and filtered. 16.0 g of
while solid is recovered.
Adoc-D-t-Bug-Phe-Lys(Z)-C(OH)-CH &I_)-l-e_u—NQ(N_zw_. {6} To
a solution of 16.0 g of the crude product from the previous reaction (0.022 M)
and 11.1 g of 1 (0.024 M) in 300 m! of CH CI is added 6.69 ml (0.048 M) of
TEA dropwise followed by the dropwise addition of 3.64 mi (0.024 M) of DECP.
The solution is stired overnight and the solvent is removed. The residue is
dissolved in EtOAc and washed successively with 0.1 N HC|, saturated
NaHCO and brine. The solution is dried and the solvent is removed to afford
266¢g that is chromatographed on silica to afford 12.7 g of pure product.
Rf=0.85, 90/10 - CHZCIZIMeOH
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Chem stry Vol. 255, No. 5 (March 10, 1980), pp. 2005-2013; (E) Okuni shi,
"H, J. Burton & J. Spragg, "Specificity of Substrate Anal ogue |nhibitors of
Human Urinary Kallikrein," Hypertension Vol. 7, No. 3, Suppl. 1 (May-Jdune,-
1985), pp. 1-72-175; (F) Anundsen, E., J. Putter, P. Friberger, M Knos, M
Larsbraten & G C aeson, "Methods for the Determ nation of GI andul ar

Kal I'i krein by Means of a Chronpgenic TPpept i de Substrate,” In Kinins-1I

Dart A Fuji, S MWM Mlg?gfopm
i p@ﬁﬁﬁﬂ A8 i

83-95. Anot Qﬁfnfé?ﬁk”a @?6954% éfcbb¥é éi‘.oé’f ERLCI
& Rl Abel cadded 910 M S dry ke mcisbas I wpuo&’g
Ket ones, " BI(@.OIW )sof the productXrort Jtﬂeé‘prewpus 363@0&7&72 31hef EH X |'Ehe

nodi fi ed as g fé Qﬁg. H%P‘Q 'hB oy gﬁ 7§ Kld °§I |0'1d|"@gsﬁ gt t 1 ON
.of human pl %&Q gga ner t|c Ka an, rein.
Reacti ons: a4% Adde r"@§”'&'ﬁﬂ W"?S‘s ?lﬂ'ff FF?S 4, 78
mM Nadl , 0. aresephrdted iand ther aquedusuphase emctey zmhlethyl acetate The
combined organic phases are dried and the sol\?_ent is removed to give 13.9 g of
product that is used in the next reaction without purification (Rf = 0.30 - 95/5
CH,Cl,MeOH).
Adoc-D-+-Bug-Phe-lys-C(O)CF,C(O)-Leu-Arg-OMe. TFA (7} - To a
solution of 13.4 g (0.012 M) of the crude product from the previous reaction in
200 ml of dry DMF is added 6 g of palladium black. The resulting slurry is
degassed for 0.5 hour. To this slurry is added 8 mi of 3.3 M Hecl in dioxane.
The reaction is placed on the Paar shaker and hydrogenated for 6 hours. The
slurry is fitered through Celite and the solvent is removed. The residue is
chromatographed on reverse phase HPLC (CH;CN/H,O/TFA)} to afford 6.5
product. :
a-Boc, ¥-Bn, y-Z-Om-C(OH)-CF 2 -C{O)OEt (9) - To a solution of 567 g
(0.087M) of activated zinc in dry THF is added 1.0g of ethyl
bromodifluoroacetate and the temperature is raised to reflux. At this time,
156.2 g (0.037 M) of -Bn, -Z--Boc-Omithinal 8 and 16.9 g (0.083 M) of ethyl
bromodifluoroacetate in THF is added, and the slurry allowed to reflux for
0.5 hour. The solution is cooled and quenched with saturated KHSO4. The
solution is diluted with EtOAc and washed with saturated KHSO,, saturated
NaHCO, and brine. The solution is dried and the solvent removed. The
residue is chromatographed on silica to give 6.58 g of product. Rf= 0722 99/ -

CHZCIzﬁpa. .
M&M&Zﬂm& - The ester 9 (0.965g,

1.71 mmol) is dissolved in 15 mi MeOH and 1.71 ml of 1N NaOH is added. The
solution is stirred for 3 hours and the soivent is removed. The residue is placed
" on the vacuum pump overnight and used in the next reaction as is (0.870 ).

a-Boc, y-Bn, y-2-Om-C(OH)-CF-C(O)-Ala-Ara(NO,)-OMe 10 - To a
solution of 0.870 g (1.56 mmol) of the crude product from the previous reaction
and 0.579 g (1.90 mmol) of Ala-Atg(NOz)-OMe'HCl in 80 mlt of dry DMF is
added 0.283 g (2.09 mmol) of HOBt, foliowed by the successive addition of
0.392 g (1.90 mmol) of DCC in 20 ml of DMF and O. 068 mi (0.39 mmol) of
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(D-Vval -Leu-Arg-p-nitroanilide), 0.5 Um plasmn (1 mV, and variable
rconcentrations of the test conpound to be studied, in a total volune of 1
m . The stock solution of plasmnis 1 Um in 50%glycerol. The absorbance
change due to release of p-nitroaniline on enzymatic cl eavage of S 2251 is
noni t ored using an HP- 8450 spectrophoto ter system set to neasure [err]
[err] The tenperature is 30[err ations: and st eady
state inhibiP afibBe '@P‘@@l&%‘?’%ﬂ%ﬁ@&"@ﬁ at raom *%“%4’8 §b§\"@4 t’!é'?’?’ét
(first 20 ni 3)rentoviede Theaesiduedsrdissoheal it ECQACI Ind.wiasbed aithe@MNNBICEboOKR

software. Es Lé gmse ?{ddt) iS UriBd'dhd the SBivieRt rs]reamea he
hi b d 30n

o e rqmﬁteg;phxquéﬂﬁ*e@l[v@kﬁw e g o

the different ru 8, ¢ s&be edripaptide 10 ) ;

kon = [err] g4ad 8{ bla3T m#.ol) is dtsso%lved in 10 mi of DMF and 0.15 g of paliadium black

is added. The slurry is degassed and 0.20 ml of 4.0 M HCl in dioxane is added.
The mixture is hydrogenéted on the Paar apparatus overnight and filtered
through Celite. The residue is redissolved in MeOH and 0.20 g of Pd(Ol-I)2 is
added. The siumry is hydrogenated on the Paar for 24 hours at 50 psi. The
slurry is filtered through Celite and the solvent is removed. The residue is used
in the next reaction without purification.

a-Boc-Arg(Z),-C(OH)-CF F%Mﬂmz&m {11} - The crude
amine (0.220 g, 0.39 mmol) is dissolved in THF and 0.325 g (0.91 mmol) of

N,N-Bis-Z-S-methyl-isothiourea is added. To this solution is added 0.150g
Hg(OAc)2 (0.47 mmol) and the mixture is stirred ovemnight. The solution is
diluted with EtOAc and washed successively with 0.1 HCI, saturated NaHCO,
and brine. The organic phase is dried and the solvent is removed. The residue
is chromatographed on silica to afford 0.170g of product as -a mixture of
diastereomers. Rf = 0.60, 0.62 - 5% MeOHICHZCIz. :
Adoo-D-t-Bug-PMg(Z)g-_Q(OH)ﬁHZ;Q(O&Iaﬂg(Noz)ﬁMe 12
To a solution of 0.228 g (0.262 mmol) of 11 in 5 mi of dioxane is added 0.656 mi
of HCl in dioxane. The solution is stirred for 1 hour and an additional 0.656 mi
of HCI in dioxane is added. After stirring for an additional 1 hour, the solvent is
removed and the residue is placed on the vacuum pump ovemight. The
hydrolysis product is dissolved in 5mi of CH,Cl, and combined with 0.120 g
(0.262 mmol) of Adoc-D-t-Bug-Phe-OH. To this solution is added 0.073 mi
(0.525 mmol) of TEA followed by the addition of 0.043 ml of DECP. The
resulting mixture is stirred ovemnight. The solvent is removed and the residue
chromatographed on silica to afford 0.086g of product as a mixure of
diastereomers. Rf=0.65, 0.68 - 4% ipa/CH,Cl,. '
Adoo-D-t-Bug-Phe-ﬂg(_Z_)z-C(O)ﬁEg-gig)-Ala-mgNozL-o_Mg - To a
siurry of 0.094 g (0.16 mmol) of Dess Martin periodinane in 5ml CI-lzc:l2 is
added 0.091 g (0.052 mmol) of 12 dissolved in 0.5 ml via syringe. The mixture
is stirred for 0.5 hour and 0.385g (1.55 mmol) of Nazszo3 in saturated
NaHC()3 is added. After 0.5 hour, the solution is extracted with EtOAc and the
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.are then calculated. Finally k1 is calculated fromequation iv. (iii) [err]
(iv) [err] Several in vivo assays are known to be predictive of the
anti-inflammatory activity of conpounds. Such in vivo assays are useful for
measuring the activity of conpounds of the subject invention. Such in vivo
-27- assays are disclosed in the follownhg references which are hereby
|ncorporated herein by reference: Wnte"f’z "C.A, E.A Risley, GV. Nuss,

" Car r ageeni rRrganigRheseds sepanated @MW@M'%MQS& -aRemoval of \the solvent

Anti i nf | amayigldy O amdelirreeuctsw-cfss OBﬂOM%nﬁHIOH L,Chol . 111 (1962), pp.
544-547; Vander ¥illes + GuaSPhu- B,-C(O}-Ala-Arg-OMeTFA {13) - The

crude alcohol is dissolved in 2 mi DMT: and 50 mg palladium black is added.
The slurry is degassed and 0.040 mi of 4.0 M HC! in dioxane is added. The
mixture is hydrogenated on the Paar apparatus for 20 hours at 50 psi. The
slurry is filtered through Celite and the solvent is removed. The residue is
chromatographed on a reverse phase column (CH3CNII-1201'I‘FA) to afford
0.044 g of pure product.

N.N'-bis-carbobenzyloxy-S-methvl-isothiourea (14) - To a solution of
S-methyl-isothiourea sulfate dimer (5.00 g, 18.0 mmol) in cold (0oC) 1N NaOH
(36.0 ml, 36.0 mmol) is added 11.3 m! (79.0 mmol) benzy! chloroformate and
79.0 mi (79.0 mmol) of 1N NaOH dropwise from separate addition funnels. The
slurry is stirred for 0.5 hour at 0oC and 1.5 hour at room temperature. The
solution is extracted with ethyl acetate, dried with magnesium sulfate and the
filtrate evaporated. Chromatography on silica gel yields 2.62 g pure product.
Rf = 0.40 (15% EtOAc/pet ether.




"Anal gesi ¢ Tests Based Upon Experinentally Induced Acute Abdom nal Pain in
" Rats," Federal Proceedings., Vol. 15 (1956), p. 494; Blackham A, J. W
Burns, J.B. Farnmer, H Radziwonik, J. Westw ck, "An X-Ray Anal ysis of

Adj uvant Arthritis in the Rat. The Effect of Prednisol one and

| ndonet hacin, " Agents and Actions Vol . ,¢/1 (1977), p. 145-151; Wnter, CA
& GW Nuss, "Treatnent of Adjuvant Artzhritis in Rats with
Anti-Inflammtory Drugs" Arthritis and Rheuna- tism Vol. 9, .3 (June,
1966), pp. 394-404; and Fréncis, MD., K Hovancik & R %Jo " NE- 58095:
A Di phosphonat H e Bone Er osi on and Pr,.qes
Architecture inyEqperi'nental Arthri {ff tI nt . Tis%. :
(1989), pp. Bee® GHNPosi tiong & %@ds MI n cf‘:o?rpounds The
following non-limting exanples -e&enplify contenpl d conpositions and
uses for the subject invention. Exanple | Tablets are nade by conventi onal
procedures, each having the foll ow ng

No. 5

CO,Me H

N"‘Bn
1) NaOH
l———.- _aoc' CF, N\./l\N/\/\/NYN‘NO
2) Ala-L.eu-OMe-HCl! OH
DCC
HOBt : 10
Y
1)H2 NE come H
- N CF. 2 N/'\/\/l N
N,N-bis-CBz-S-me 2
Z)Ieothlom o+ Boe— rl!l : | NY NO,
. oH O : H NH
14
1"
1) HCI
—
2) Adoc¢-D-tBug-Phe-OH
DECP
TEA

g‘o*nf\r"\/'\ F E’W Ejﬂ:"‘no,

12

1) Dess-Matrtin
2)H2Pd

-
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conposi tion: Conponent Quantity (ng) [err]

400 Mcrocrystalline cellul ose 200 Pregel atinized starch
200 Povi done K-30 40 Magnesi um stearate
20 One tablet is admnistered orally four tinmes daily to a patient to
alleviate inflammation in joints due to arthritis. Exanple Il Alotion is
made by conventional "procedures, the Fof% 6n having the fol | owi ng
conposi tion: Conponent Quantity (99 [err] 2.5
A ycerin ,
o GoMe  u
N
g\o)\N/YN\/L mr\/\/“&( .,
TN,
13 .
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Met hyl par aben 0.2 Propyl paraben

0.1 - 28 - Carbopol 934 0.15 NaCH
0.46 Cetyl stearyl palmtate 1.0 Stearic acid
0.5 Lanolin fatty acids 0.5 Cetyl al cohol
3.0 Zant ham gum 0I 3 Sodi urnt

sopr o ristate
;t gar oyl -2-1 ?ICt Olsamt thesis of N-Terminating Llrgung Elem ntspy my

Adac-D-{-Bug-Phe-OBn - To a solution of 5ml of a 15% solution of
phosgene in toluene under argon is added 0.140 m! TEA (1.00 mmol). This is
followed by the addition of 0.112 g (0.750 mmol) of 1-adamantanamine in 1 mi
toluene dropwise via syringe. The resulting slurry is stirred for 0.3 hour and the
excess phosgene is removed by purging with argon. The solid is filtered off by
suction through a sintered glass funnel and the solvent is removed. The
residue is redissolved in dichloromethane and cooled to 00C under argon. To
this solution is added 0.140mi TEA (1.00 mmol) followed by 0.100g
(0.250 mmol) d--Bug-Phe-OBn'HCI in one portion. The resulting solution is
removed. Chromatography on silica yields 0.350 g product.

Hydrogenation of this compound followed by subsequent coupling with
hydrolysis product of 11 yields compounds that are successfully elaborated to
an altemnative N-terminating linking element.

Methods for Testing Activity of the Compounds

The following non-limiting procedures are methods for testing the
anti-inflammatory and/or analgesic actmty of the difluoro pentapeptide
derivatives of the subject invention.

Several enzyme inhibition assays are known to be predictive of
anti-inflammatory activity for compounds. Such enzyme assays are useful for
measuring the activity of compounds of the subject invention. Such enzyme
assays include the following: porcine pancreatic kallikrein (PPK) - see
references A, E and F; human urinary kallikrein (HUK) - see references E and F:
human plasma kallikrein (HPK) - see references B and E; human plasmin (HP) -
see references B and C; and urokinase (UK) - see reference D. The indicated
references, which are hereby incorporated herein by reference, are the
foilowing:

(A) Lottenberg, R., U. Christensen, C.M. Jackson & P.L. Coleman, "Assay of
Coagulation Proteases Using Peptide Chromogenic and Fiuorogenic
Substrates,” Methods in Enzvmology, Vol. 80, Academic Press, New York, NY
(1981), pp. 341-361; (B) Geiger, R. "Kallikrein," Methods of Enzymatic Analysis,
Vol. V, 3rd Edition, Bergmeyer, ed., Academic Press, New Nork, NY (1984), pp.
129-143; (C) Morris, J.P., S. Blatt, J.R. Powell, D.K. Strickland & F.J. Castellino,
"Role of Lysine Binding Regions in the Kinetic Properties of Human Plasmin,"
Biochemistry, Vol. 20, No. 17 (August 18, 1981) p. 4811; (D) Woh{, R.C., L.
Summaria & K.C. Robbins, "Kinetics of Activation of Human Plasminogen by
Different Activator Species at pH 7.4 and 370C" The Journal Biological
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\ater g.S. One gramof the lotion
Is adm nistered topically to the skin in the area of a bumtw ce daily to

reduce inflammation and pain. Exanple |1l A solution is nmade by
conventional neans, each 2 ml of solution having the foll ow ng conposition:
Conponent Quantity (nmg) [err] 80 Benzal koni um

e 'S o ShAm V9,256, SOMISRAL gt ls ) AR,

Wi th archri GRS, o BEG SRR 57 SHPSAIS Analois itk o) Hihan | <

made by conwinary ialiiknain,t Hypertensioh Vol @, Nav Bn§upple 1f (Maysduney 1886)qsp. t i on:
I-72-175; (F) Amundsen, E., J. Putter, P. Friberger, M. Knos, M. Larsbraten & G.
Claeson, “Methods for the Determination of Glandular Kallikrein by Means of a
Chromogenic Tripeptide Substrate,” In Kinins-ll pat A, Fuji, S., et al., eds,,
Plenum Press, New York, NY (1979) pp. 83-85.

Another useful assay of activity is based on a method for determination of
slow-binding enzyme inhibition disclosed in Imperiali, B. & R.H. Abeles,
“Inhibition of Serine Proteases by Peptidyl Fluoromethyl Ketones,"
Biochemistry, Vol. 25 (1986) pp. 3760-3767. The method is modified as
described below in order to study the slow binding inhibition of human plasmin,
pig pancreatic kallikrein and human plasma kallikrein.

Reactions: The reaction mixtures contain 78 mM tris-HCI buffer, pH 7.4,
78 mM NaCl, 02 mg/ml bovine serum albumin, 02mM §-2251
(D-Val-Leu-Arg-p-nitroanilide), 0.5 U/ml plasmin (1mM), and variable
concentrations of the test compound to be studied, in a total volume of 1 ml.
The stock solution of plasmin is 1 U/ml in 50% glycerol. The absorbance
change due to release of p-nitroaniline on enzymatic cleavage of S-2251 is
monitored using an HP-8450 spectrophotometer system, set to measure
A%00-410 A47°'49°. The temperature is 300C.

Calculations: Kopsg and Vg (steady state inhibited rate) are determined
by fitting the progressive curve (first 20 min) to the integrated rate equation (i)
using Labtech NotebookR software. Estimated kq is calculated for each run
from Vg anq the uninhibited rate v (equation ii), with (S) = 0.2 mM and Km =
0.77 mM. '

) A=vgt-((vg - volKope g1 - expkopeqth) + A,
(@) Ky = (MVIV-1)(1 + (sVkey))

A plot of kobsd vs test compound concentration for the different runs is
then fit to a line, y = mx + b (see equation iii); kon =m(1 + (s)lkm) and kofr =b
are then calculated. Finally k4 is calculated from equation iv.

(ko q=(IM((vivg-1)1 + (SMky))
() g = kopop

Several ijn vivo assays are known to be. predictive of the
anti-inflammatory activity of compounds. Such in vivo assays are useful for
measuring the activity of compounds of the subject invention. Such in. vivo
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Conmponent Quantity (9% [err] 5.0

“Benzal koni um chl ori de 0. 02 Sodi um car boxynet hyl

cel | ul ose 0. 01 Aqueous saline solution

g.s. A0.2 nm dose of the solution is admnistered by inhalation to_a
patient as needed to alleviate upper respjratory distress due to ast’hma.
Wil e particul ar enbodi nents,of the sutal%g i nventj on have been descri bed,

it will be oS3V afedispiosad #xihe foliowin rgnees; which aze NSIRPYCIRSPrpPOsatad d
nodi fi cat i onsheréintbyerefereneet i nventi on can pbe made wi thout departing from

ocnhen bl o "WHEETA A HENGIG0 NS, CatRIGRTdked Kl | 1

i nvention.  Hind Paw of the Rat as an Assay for Antiinflammatory Drugs," Proc. Soc. Exp.
Biol., N.Y.,, Vol. 111 (1962), pp. 544-547; Vander Wende, C. & S. Margolin,
"Analgesic Tests Based Upon Experimentally Induced Acute Abdominal Pain in
Rats," Federal Proceedings., Vol. 15 (1956), p. 484; Blackham, A., J.W. Bums,
J.B. Farmer, H. Radziwonik, J. Westwick, "An X-Ray Analysis of Adjuvant
Arthritis in the Rat. The Effect of Prednisolone and Indomethacin," Agents and
Actions, Vol. 71 (1977), p. 145-151; Winter, C.A. & G.W. Nuss, “Treatment of
Adjuvant Arthritis in Rats with Anti-inflammatory Drugs" Arthritis and Rheuma-
tism, Viol. 8, No. 3 (June, 1966), pp. 394-404; and Francis, M.D., K. Hovancik &
R.W. Boyce, "NE-58095: A Diphosphonate Which Prevents Bone Erosion and
"Preserves Joint Architecture in Experimental Arthritis," Int. J. Tiss. Reac., Vol.
Xl, No. 5 (1989), pp. 239-252.
Compositions and Methods of Using the Compounds

The following non-limiting examples exemplify contemplated

compositions and uses for the subject invention.

Example |
. Tablets are made by conventional procedures, each having the following
composition: .
Component Quantity (mq)

Noc-D-t-Bug-Phe—Lys-C(O)CFZC(O)-Leu-Arg_-OMe 400

Microcrystalline cellulose ) 200

Pregelatinized starch 200

Povidone K-30 40

Magnesium stearate 20

One tablet is administered orally four times daily to a patient to alleviate
inflammation in joints due to arthritis.
' xample 1l
A lotion is made by conventional procedures, the lotion having the
following composition:

Component Quantity (%)
eBroc-D-tBug-Phe-Arg-C(O)CF,C(0)-Gly-Arg-OMe ~ 2.5
Glycerin 4.0
Methyl paraben 0.2

Propyl paraben 0.1




29 Cains 1 . A conpound, or pharnmaceutically-acceptable salts or
hydrates thereof, having the structure: [err] wherein: (a) -X 1s selected
fromthe group consisting of cyclic alkyl having from4 to 5 carbon atons,
branched al kyl having at |east two branches having from6 to about 15
carbon atons; and aryl havi ng from6 to,40% carbon atons; (b) nis an

I nt eger fro OtoF?{ -V- is selectedfrom OC(Oé NQ C(O -
“NQC(S)-, o[934,/ 11 and -P(O (OH)-: d) ABydrogen: or

strai ght or Na@hched chain al kyl, saturated or unsatu@dbed with 1 or 2

doubl e bondsgefypyteda to 6 carbon atons; or -Qg@gd -X are covalently
i nked formgg&fDl Ca%? Pcﬂrﬁrloall%ty whi ch incl udes the

0.5
Lanolin fatty acids 0.5
Cetyl alcohol 3.0
Zantham gum 0.3
Sodium stearoyi-2-lactolate 0.75
Isopropyl myristate 20
Water - q.s.

One gram of the lotion is administered topically to the skin in the area of
a bum twice daily to reduce inflammation and pain.

Example Il
A solution is made by conventxonal means, each 2 ml of solution having
the following composition:
- Component Quantity {(ma)
Adoc-D-Phe-Phe-Lys-C(O)CFZC(O)-D-Phe-Arg-OH 80
Benzalkonium chioride 40
Sterile aqueous saline solution q.s.

~ A 2 ml dose of the solution is injected intramuscularly to a patient with
arthritis to reduce inflammation and pain.
Example IV
A solution is made by conventional means, the solution having the
following composition: -

Component Quantity (%)
Adoc-D-t-Bug—Phe-Arg—C(O)CFZC(O)-Ala-Arg-OH 50
Benzalkonium chloride 0.02
Sodium carboxymethyl cellulose 0.01
Aqueous saline solution g.s.

A 0.2 ml dose of the solution is administered by inhalation to a patient as
needed to alleviate upper respiratory distress due to asthma.

While particular embodiments of the subject invention have been
described, it will be obvious to those skilled in the art that various changes and
modifications of the subject invention can be made without departing from the
spirit and the scope of the invention. 1t is intended to cover, in the appended
claims, all such modifications that are within the scope of this invention.
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nitrogen tc')'"vxhi ch-Qis bonded and from5 to 20 carbon atops; (e) -Z- is

-0- or Z- is -NH; (f) -Rerr] is selected
fromstralgh ﬂ'“ﬂ "ﬂ saturated or unsaturated with 1 or 2
doubl e bonds, « o] 6 carbon atons; cyclic al Kyl. saturated or

unsat ur at ed W|th I or 2 doubl e bonds, B%ving from3 to 10 carbon atons; and
aryl al kyl wherein the aliphatic portion Is saturated and has 1 or 2 carbon
at ons; andClaimes car bon at om bonded to [err] is in either Dor L
configuration; (Q) [err] is selected fromstraight or branched al kyl,
saturated or unsaturated with 1 or 2 double bonds having from1 to 6

ggLEFg ggﬁ 5 : %Hqéuﬁ M ghapaac% : gcrcgétglgle Salts and ﬁ;d’lrgtzeist t ereg\f' Lavmg t?re

structure:
R1 R2 R3
|
X—(CHo)ny V—Z—-CH—C(O)—NH—-CH—C(O)-—NH—-CI:H
® g0
YO—C(0)—CH—NH—C(0)—CH—NH—C(0)—CF,
wherein:

(@) -Xis selected from the group consisting of cyclic alkyl having from 4 to 15
carbon atoms; branched alky! having at least two branches having from 6 to
15 carbon atoms; and aryl having from 6 to 15 carbon atoms;

(b) nisaninteger fromO0to2;

(©)  -V- is selected from -OC({0)-, -N(Q)C(0O)-, -N(Q)C(S)-, -C(0)-, -S0,-
and -P(O)(OH)-;,

d) -Q is hydrogen; or straight or branched chain alkyl, saturated or
unsaturated with 1 or 2 double bonds, having from 1 to 6 carbon atoms; or
-Q and -X are covalently linked forming a cyclic moiety which includes the
nitrogen to which -Q is bonded and from 5 to 20 carbon atoms;

(¢ -Z-is-O-or -NH-; when V is -OC(0O)-, -Z- is -NH-~;

®  -R! is selected from straight or branched alkyl, saturated or unsaturated
with 1 or 2 double bonds, having from 1 to 6 carbon atoms; cyclic alkyl,
saturated or unsaturated with 1 or 2 double bonds, having from 3 to 10
carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and
has 1 or 2 carbon atoms; and the carbon atom bonded to -R! is in either D
or L configuration;

(g) -R2 is selected from straight or branched alkyl, saturated or unsaturated

with 1 or 2 double bonds, having from 1 to 6 carbon atoms: cyclic alkyl,
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carbon atons; and aryl alkyl wherein the aliphatic portion is saturated and

has 1 or 2 carb carbon atom bonded to [err] is in either D
or L conflguratcimﬂlmﬂﬂ“lﬂ IB E S [err] or [err] wherein mis an integer
p- phenyl or p-cyclohexyl, and -B- is

fr 6, -A +

Sta coval en

a coval ent bond or -NH; and the car bonq@tom bonded to [err] isin L

configuration; (i)

[err] Is sel ect ed Trom strai ght or branched al kyl,

saturated or unsaturat ed ith 1 or

1,
carbon atons; cyclic s&ﬁ“@ 0%3?55?’5%%‘1 nguﬁrsglgggé{f bg'%é Fﬁm{gr%%z’ Efou l e
bonds, having from 3 craa,oil.%&esr Qwaﬁmwhaeﬂ 1R Ylighhtd bortiBR i iatrktB& and

ali phatlc portion is saturated and has or 2 carbon atons;_and the carbon
at om bonded to -R4 i ha i ofRich®don Rrofiis; dndaméar@wabmcbbnde(djtb -R? ififleitheris [err]
or [err] wherein mis an integer from1l to 6, -A- is a covalent bond or

p- phenyl or p- cycl ohedty configutation;

®

1)

®)

R? is «(CH,)_-A-NH, or «CH,) _-A-B-CONH,)=NH wherein m is an
integer from 1 to 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to -R3 isinL
configuration;

-R? is selected from straight or branched alkyl, saturated or unsaturated
with 1 or 2 double bonds, having from 1 to 6 carbon atoms: cyclic alkyt,
saturated or unsaturated with 1 or 2 double bonds, having from 3 to 10
carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and
has 1 or 2 carbon atoms; and the carbon atom bonded to -R4 is in either D

or L configuration;

CRis ~(CH,), -A-NH, or <CH,), -A-B-C(NH,)=NH wherein m is an

integer from 1 to 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to -Rf is in
either'D or L configuration; and

-Yis hydrogen or methyl.

2. The compound of Claim 1 wherein:

(a)
®)
©
@

-V- is -OC(0)- or -NHC(0)-, and -Z- is -NH-;

nisOorl;

m is an integer from 1 to 5;

-X is saturated and unsubstituted bicyclo or tricyclo alkyl having from 8 to

12 carbon atoms, or unsubstituted aryl having from 8 to 12 carbon atoms;

and
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5 -B-
ei t her

conmpound of C al
n |
[err] and [err] -aré s‘él ected fromstraight chain or branched al kyl

-NH 3.

is a coval ent bond or -NH; and the carbon atom bonded to -Ris in

D or
(a)

L configuration; -Y is hydrogen or nethyl. 2.
mﬁg\ v- is -00(O- or -NH(O -, and -Z-

an integer from1l to 5; 31 (b) [err],
havi ng

The
is

froml to 5 carbon atons, cyclic alkyl having from3 to 6 carbon atons,

(¢) -RIl, -R2 and -R4 are selected from straight chain or branched alky! having
from 1 to 5 carbon atoms, cyclic alkyl having from 3 to 6 carbon atoms,
and benzyl.

The compound of Claim 1 or 2, wherein:

@ R3 is ~(CH3)my -A- NHj, wherein -A- is a covalent bond, and m is from 3
to 5;

®) -Rdis (CH2)m -A-B-C (NH3) = NH, wherein -A- is a covalent bond, -B-
is -NH-, and m is from 2 to 4;

(©  -Yismethyl, and

@ -V-is-0C(0)-.

The compound of Claim 1, 2 or 3 wherein:

(@) -Xistricyclo alkyl: and |

®) --Rl and -R4 are saturated and unsubstituted straight chain or branched
alkyl, having from 1 to 4 carbon atoms, and -R2 is benzyl.

A compound, and the pharmaceutically-acceptable salts and hydrates thereof, .

having the structure:
!
X+—AAT-AA2—AA3—CF,~-C—AAS—AAS—OY

wherein:

(@ -AAl- is sclected from tbutylglycyl, valyl, isoleucyl, leucyl,
cyclohexylglycyl, cyclohexylalanyl, phenylalanyl, naphthylalanyl, tryptophyl
and adamantylglycyl; .

()  -AA2- js selected from phenylalanyl, naphthylalanyl, cyclohexylalanyi,
leucyl and isoteucyl;

i | [
N




and beniyl. The compound of Caim1l wherein: (a) [err] is [err], wherein
"-A- is a covalent bond, and mis from3 to5; (b) [err] is [err] = NH
wherein -A- is a is -NH, and mis from2 to about 4; 8.
A conpound, or thgmmmnmnﬂﬂmulﬁy acceptabl e salts or hydrates thereof,
having the structufe:*[érr]" wier&i n: (3) [err] is selected fromthe
group consisting of t-butylglycyl, valyl, isoleucyl, Ieucyl

| oh | gl I I ,
cyclohexyt oL Yoyl oyl ol i PRGRY, Sk ., MOPBBHE Bl n

consi sting of pheny|é\hﬁﬂmloph&@ﬁhhilyﬁéhﬂhﬂphe@l&ﬁﬂnﬂfﬁa)Slaﬁhm}iénylaiﬂypy| and

I sol eucyl ;

(d) -AA% is selected from phenylalanyl, naphthylalanyl, cyciohexylalanyi,
leucyt and isoleucyl;

() -AAS- is sclected from argimyl, homoarginyl, lysyl p-
guaﬁidinophenylalanyl, p-amidinophenylalanyl and p-aminophenylalanyl;

®  -X! is selected from adamantyloxycarbonyl, adamantoyl, fluorenyl-
methoxycarbonyl, adamantaneacetyl, adamantylaminocarbonyl,
noradamantoyl, morpholinyl, homoadamantyloxycarbonyl,
fenchyloxycarbonyl, isomenthyloxy-carbonyl,
isopinocamphanyloxycarbonyl, 3,5-dimethyladamantyloxycarbonyl, endo-
bornyloxycarbonyl, naphthyloxycarbonyl, and menthyloxycarbonyl; and

(8 -Yishydrogen or methyl.

6. The compound of Claim 5 wherein:
(@  -AAS-isarginyl;
®)  -AA3-islysyl; and
()  -X!1is selected from adamantyloxycarbonyl, endo-bornyloxycarbonyl and
isopinocamphanyloxycarbonyl.

7. | The compound of Claim 5 or 6 wherein:
(a)  -AAl-is selected from t-butylglycyl, valyl, and isoleucyl;
-AAZ2 is phenylalanyl; and
® pheny y This Sheet Has Been Rerlaced

O art e AW

8. Th pound of Claim S, 6 or 7 wherein: ¥
e compoun; aim 5, 6 or 7 wherein EPLACENENT Srit? "!
(@  -AAl is t-butyiglycyl; :
(b)  -X! is adamantyloxycarbonyl; and 26 FEB %997




32 (c) -AA3- is selected fromthe group consisting of arginyl,
" honoar gi nyl nophenylalanyl p- am di nophenyl al anyl and
p- anlnophenyladaﬂﬂluu l"ﬂﬂi is selected fromthe group consi sting of

phenyl al anyl, naphthyla xcycl ohexyl al anyl, | eucyl and isoleucyl; (e)
-AA5- is selected: from the group ca@sgsisting of arginyl, honDarginyI,
lysyl, p- guanldlnophenylalanyl p- am di nophenyl al anyl and

p- am nophenyl al QW _fﬁgmahherr] is selected fromthe group consisting og
adanantyloxycarbonyl adamant oyl , fluorenyl- nethoxycarbonyl,

adamant aneacetyl , adanantylanlnocarbonyl nor adamant oyl ,

mor phol i nyl , honobadanant yl oxycar bonyl , fenchyloxycarbonyl

i soment hyl dky- ca phanmaceuticabempnsisiop Kemgmisie,Aeamnonld of any of Claims 1-8 and a

3, 5- d|nethyladan%g%ylox%ﬁfrbon I endo-

10.  Use of a compound of any of Claims 1-8 for manufacture of a medicament for

treating inflammation or pain.

——————

——

,' This Sheet Has Been R,

RO

" REPLACEMENT SHEET

Ps FEB 997




bor nyl oxycar bonyl , napht hyl oxycarbonyl, and nent hyl oxycarbonyl; and (qg)
-Y is hydrogen or nethyl. 12. The conpound of Caim10 (a) [err] is
selected fromt-butyl glycyl, valyl, and isol eucyl; (b) [err] is

phenyl al
wher ei n

and -Y is nethyl. 16. A phar mace

anyl; and (c) [err] is leucyl. 14. The conpound of Claim3
(a) [err] is t-butylglycyl; (b%J [err] is adamantyl oxycarbonyl ;
%ical conposition conprising (1)

conpound of any of Cains 1,5,7,8,10,14 or 15 pharmaceutical |l y-acceptabl e

carrier.

ABSTRACT
DIFLUORO-PENTAPEPTIDE DERIVATIVE ANTI-INFLAMMATORY AGENTS

The subject invention involves anti-inflammatory compounds having structure (I),
wherein: (a) -X is cyclic alkyl, having from 4 to 15 carbon atoms; branched alkyl, having from
6 to 15 carbon atoms; or arly having from 6 to 15 carbon atoms; (b) n is an integer from 0 to
2; {c) -V- is -OC(0)-, -N(Q)C(0)-, -N(Q)C(S)-, -C(0)-, -SO2- or -P(O)(OH)-; (d) -Q is
hydrogen; or straight or branched chain alkyl, saturated or unsaturated with 1 or 2 double bonds,
having from 1 to 6 carbon atoms; or -Q and -X are covalently linked forming a cyclic moiety
which includes the nitrogen to which -Q is bonded and from 5 to 20 carbon atoms; (e) Z is -O-
or -NH-; when V is -OC(0)-, -Z- is -NH-; (f) -R1 is a hydrophobic moiety; (g) -R2 is a
hydrophobic moiety; (h) -R3 is (CH2)m-A-NH2 or -(CH2)m-A-B-C(NH2)=NH wherein m is
an integer from 1 to about 6, -A- is a covalent bond or p-phenyl or p-cyclohexyl, and -B- is a
covalent bond or -NH-; (i) -R4 is a hydrophobic moiety; (j) -RS is (CH2)m-A-NH2 or
-(CH2)m-A-B-C(NH2)=NH wherein m is an integer from 1 to about 6, -A- is a covalent bond
or p-phenyl or p-cyciohexyl, and -B- is a covalent bond or -NH-; and (k) -Y is hydrogen or
methyl. The subject invention also involves pharmaceutical compositions comprising the above
compounds, and methods for freating inflammation or pain using such compounds and

compositions.
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17 Use of a conpound of any of Claims 1,5,8,10 or 14 for manufacture of a

medi canent for treating inflammation or pain. What is clained is: 1.
A conpound, or pharnaceutical |l y-accept a%e salts or hydrates tfﬁf fcep pAmENDIIE
having the structure: [err] wherein: (ay” - Is selected fromthe group

consi sting of cyclic alkyl having from4 to about 15 carbon atons; branched
al kyl havi ngj:%ll’“sl east two branches having from 6 to about 15 car bon at ons;

and aryl
0 to 2

having from 6 to about 15 carbon atons; (b) n is an integer from

v 4 i
I. A compound,*:nd- pharmaceutically-acceptable salts and hydrates thereof, having the

structure:
R‘ ;'Qz R3
X—(CHy)n V—Z—CH—-—C(0)—NH—-CH—C(O)——NH—(IZ
e ﬁ*“ G=0
YO—C{0)—CH—NH—C({0)—CH—NH—C(0)—CF,

wherein:

about.
(@  -Xis selected from the group consisting of cyclic alkyl having from 4 to 15

carbon atoms; branched alkyl having at least two branches having from 6 to abeuls
15 carbon atoms; and aryl having from 6 to 5 carbon atoms;

@) nisanmtegerﬁ'omo.‘t&?;qw uwmﬁw’l of

(c)  -V-is selected from,-OC(0)-, -N(Q)C(0)-, -N(Q)C(S)-, -C(0)-, -SO,-

and -P(O)(OH)-;
d) -Q is hydrogen; or straight or branched chain alkyl, saturated or
unsaturated with 1 or 2 double bonds, having from 1 to 6 carbon atoms; or

-Q and -X are covalently linked forming a cyclic moiety which includes the

_ about~ byt
nitrogen to which -Q is bonded and from,5 to zO carbon atoms;

(e) -Z-is-O- or -NH-; when V is -OC(O)-, -Z- is -NH-;
e grovp con 12;
(§3) R is selected ﬁ'on,\straxght or branched alKyl éaxurated or unsaturated
alou
with 1 or 2 double bonds, having from 1 to 6 carbon atoms; cyclic alk)g v
abov
A10

carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and

saturated or unsaturated with 1 or 2 double bonds, having from 3 to

has 1 or 2 carbon atoms; and the carbon atom bonded to -R1 is in either D

or L configuration; '
5. & Ahe prove cdniishng of
(8) -R” is selected from straxght or branched alkyl, saturated or unsaturated
absut
with 1 or 2 double bonds, having from 1 to,! 6 carbon atoms: cyclic alkyl,



C -V- is selected fromthe group consisting of -CC(O-, -N(Q C(O-,
-N(Q C(S)-, -C(O-, [err] and -P(O (OH)-; (d) -Q is hydrogen; or
straight or branched chain alkyl, saturated or unsaturated with 1 or 2
doubl e bonds, having from1 to 6 carbon gpons; or -Q and -X are covalently
i nked formng a cyclic noiety which includes the nitrogen to which Q8 S

bonded and from about ginirgredRpP Whsabfated BN 3f Qrdduble dbnds, Kavifg fom Dfo 10NH- :
when Vis -OC(O -, -Z- Is -NH; (f) [err] is selected fromthe gré\up
consi sting of strai ght casborbatems;rand asidlill wheminuthe alipghatic pomiontiusaturagd apd h 1
or 2 double bonds, having from1 to about 6 carbon atons; ciigl,i_c al kyl,

e

saturated or unsatur at bas hert2casbogratoms; anithe carbepiatompopdedor-Ro ds B ejtierdh out

10 carbon atons; and argﬂoal hél wherein the aliphatic portion is saturated
and has 1 or 2 carbon WY he carbon at om bonded to [err] is in

either Dor L confgourgd gn, -A-NEHL, or (CH.))_-A-B-C(NH.,)=NH wherein m is an
) ) | -’(Cﬁz)mab,,ut 2/m (NH,

integer from 1 to 6, -A-isa covalent bond or p-phenyl or p-cyclohexyl, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to Ris inL
| cor;ﬁ'guratxon; . 3'”0""? onatsting °f‘
-~ ® -R7 is selected fromhstralght or branched alkgol;‘ éaturated or unsaturated
with 1 or 2 double bonds, having from 1 to 6 carbon atoms:; cyclic allz’ibu%_
saturated or unsaturated with 1 or 2 double bonds, having from 3 to, 10
carbon atoms; and arylalkyl wherein the aliphatic portion is saturated and
has 1 or 2 carbon atoms; and the carbon atom bonded to -R4 is in either D
or L configuration;
@ Ris '(an)m;t;ﬁnz or -(CH,,)_-A-B-C(NH,)<NH wherein m is an
integer from 1 to 6, -A- is a covalent bond or p-phenyl or p-cyclohex);l, and
-B- is a covalent bond or -NH-; and the carbon atom bonded to -R is in
either.D or L configuration; and

(k)  -Yis hydrogen or methyl.

2. The compound of Claim 1 wherein]
@)  -V-is -OC(O)- or -NHC(O)-, and -Z- is -NH-;
3. T cempound of clgim 2 whereln : '
o) nisOorl;
i(¢) misaninteger from 1 to 5; and

()  -Xis saturated and unsubstituted bicyclo or tricyclo alkyl hayi

12 carbon atoms, or unsubstitu aving from 8 to 12 carbon atoms;



(9) [err] is selected fromthe group consisting of straight or branched
al kyl, 'saturated or unsaturated with 1 or 2 doubl e bonds, having from 1
to about 6 carbon atons; cyclic alkyl, saturated or unsaturated with 1 or 2
doubl e bonds, having from3 to about 103&arbon atons; and arylal kyl wherein
the aliphatic pordion is saturated and has MQNEPéa_PM%G%/m' and the
carbon at om bondé® t o-RkrR% aids-Rérere selévead frompstraighs shain gubrarshed alkylthaving [ er r ]
is [err] or [err] wherein n#& n integer,fr hjé.toﬁaboyiﬁf“‘?bA- is a
coval ent bond or p- phER ! ﬁgrg%fit@ﬂ‘éx%',‘c %}Eﬂ] APNg {HOm,, SPERE U™ or
-NH ; and the carbon_aj,om bonded to [err] is in L configuration; (i) -R4
Is selected fromthe 6’? tﬁzﬂz"‘o?si sting of straight or branched

) {l‘n% news clam &
4

57 The compound of Claim-+er-2ywherein:
(@  -R3'is (CHy)p -A- NHy, wherein -A- is a covalent bond, and m is from 3
to 5;
() -RSis(CHp)y -A-B-C (NHp) = NH, wherein -A- is a covalent bond, -B-

about
is -NH-, and m is from 2 toA4;

el
R

e compound of Claim 1, 2 or 3 wherein:

(@
®  -Rl and -R4 are saturated an

ituted straight chain or branched
alkyl, having from 1 to 4 carbon atoms, and R2isb
ﬁ'mgm‘ nos clams 6 and ?‘}
| 81. A compound, a::{l the pharmaceutically-acceptable salts agyd hydrates thereof, .
having the structure:
o » .0
' X"—AA‘-AA2—AA3—CF2-(|§—AA4—AA5—OY

wherein: e, roud congigHm, o

(@ -AAl- is selected from, t-butylglycyl, valyl, isoleucyl, leucyl,
cyclohexylglycyl, cyclohexylalanyl, phenylalanyl, naphthylalanyl, tryptophyl
and adamantylglycyl; the group on#igHing of

(b) -AA2- is selected from »Phenylalanyl, naphthylalanyl, cyclohexylalanyl,

leucyl and isoleucyl;



al kyl, saturated or unsaturated with 1 or 2 double bonds, having from1l to
about 6 carbon atons; cyclic alkyl, saturated or unsaturated with 1 or 2
doubl e bonds, having from 3 to about 10 carbon atons; and aryl al kyl wherein
t he allphatlc portion i's saturated and h¥s 1 or 2 carbon at o and the
carbon atom bonded to [err] is in either D de 2ee8nPrEEFED; E‘ETB(J) [err]
is [err] or [err](c)[er-AA3wheisei seleoteds afnorn N a@rylfrdnmngargmylabolysylﬁ p-A- is
a coval ent bond or p-phenyl or p cycl ohexyl and -B- is a coval ent bond or
-NH ; and the car bon guamidinenbenilalanyl prastidi onhsnxlqharg}%nﬁgm%heryaanyl

configuration; (k) Y is h em‘ ;f're nd , of
claim1 wherei n - ) - lﬁgg‘ﬁll—@'b) gy Zndph Y“"NHT cﬁ&@ﬁ%@’]
conmpound of cl-aim 2,
"i@x%f{ﬁh@ isoleucyl; e, grovg ngle —
(&) -AA>- is selected from , arginyl homoarginyl, lysyl, p-
guamdmophenylalanyl p—anudmophenylalany}}&nd aminophenylalanyl;

e grong et
® X! is selected from “adamantyloxycarbonyl adamantoyl, fluorenyl-

methoxycarbonyl, adamantaneacetyl, adamantylaminocarbonyi,
_ noradamantoyl, morpholinyt, homoadamantyloxycarbonyl,
n fenchyloxycarbonyl, : isomenthyloxy-carbonyl,

isopinocamphanyloxycarbonyl, 3,5-dimethyladamantyloxycarbonyl, endo-
bornyloxycarbonyl, naphthyloxycarbonyl, and menthyloxycarbonyl; and
(g) -Yishydrogen or methyl.
{ msovt- newd clawms 9 to 1Y

The compound of Claim 5 wherein:

-X1 is selected adamantyloxycarbonyl, endo-bomyloxycarbonyl and

isopinocamphanyloxycarbonyl:

w 7. The compound of Claim 5}:r6'whereiry
(a)  -AAl-is selected from t-butylglycyl, valyl, and isoleucyl;
()  -AAZ is phenylalany; and
(c) -AA%-isieucyl.
$whseri new otawma 13

3
8 The compound of Claim5;-6-or-Fwherein/

far  -AAl-is t-butyiglycyl;
&>  -X! is adamantyloxycarbonyl; and



(a) nis Oor 1; (b) mis an integer from1l to 5; and (c) [err], [err] and
[err] ‘are selected fromthe group consisting of straight chain or branched
al kyl having from1l to about 5 carbon atgns, cyclic alkyl having from3 to
about 6 carbon atoms, and benzyl. 31 % The conmpound of claim3

wherein -X is sajurated anc]w nsubstituted bicyclo or tricyclo al kyl having
from8 to about artyds mst , or unsubstituted aryl having from about 8

to about 12 carbon atons. 5. The conpound of claim4 wherein: (a) [err]
is [err], whete¥H naw el R ent bond, apd mis from3 to 5;5ahé, 10, kv I5;

b g A pharmaceutical composition comprising.f compound of any of Claims -}-%-and'%’)
pharmaceutically-acceptable carrier.

,6,8,10 or 14
17T X0.  Use of a compound of any of Claims 8 for manufacture of a medicament for

treating inflammation or pain, -

s

of

&.
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(b) [err] is [err], [err], wherein -A is a covalent bond, -B- is-NH,
misifrem 2 to about 4. 6. -The- conpound of cliai MREPMACERANT S’HEETgE

-V- is -0C(O -, and X

TPos
and

is tricycloal kyl. 7. TI’eIIZDﬁmMI‘Idﬁ@E;M £ldai. mp

br anched EFLH Tlllllllﬂﬂ I“ﬁﬂﬁlﬁﬂll“éﬁéﬁ? 38 car hon [aEPBm G E;}%Tt-%f‘?’fﬁ‘*é
8. A corrpound *or t he phar ‘maceuti cal | y-accept clbtﬁAﬁﬂ&f ISF%%)?r at&\)s

t hereof, having the structure: [err] wherein: (a) [err

the group comnwhattis dginséd is= but yl gl ycyl, valyl, i hmﬁﬁlk{; SHpT 2308111

cycl ohexyl gl ycyl, cycl

CRIPT .20,

ohexyl al anyl, phenylalanyl

Uy

ected ?‘? om"

trypt ophyl and adamantyl gl ycyl; (b) [err] is sel ected from the group
consi sting of1, phenylcongpouhd, or pharmaceutically-acceptable salts or hydrates thereof, -

having the structure:
Rt R2 R3
] l
X—(CH,)n V—-Z—CH—C(O)—-NH—CH-—C(O)—NH—?H
RS R4 C=0

{ l {
YO—C(0O)—CH—NH—C(0}—CH—NH—C(O)—CF,

wherein:

(@)

(b)
(©)

(d)

(e)
()

(@
REPLACEMENT SHEET
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—X - is selected from the group consisting of cyclic alkyl having
from 4 to about 15 carbon atoms; branched alkyl having at least two
branches having from 6 to about 15 carbon atoms; and aryl having
from 6 to about 15 carbon atoms;
nis an integer from 0 to 2;
—V— is selected from the group consisting of —OC(O)—, —N(Q)
C(0O)—, —N(Q)C(S)—, —~C(0)—, —SO,— and —P{O)(OH)—;
—Q is hydrogen; or straight or branched chain alkyl, saturated or
unsaturated with 1 or 2 double bonds, having from 1 to 6 carbon
atoms; or —Q and —X are covalently linked forming a cyclic moiety
which includes the nitrogen to which —Q is bonded and from about 5
to about 20 carbon atoms;
Z is —O— or —NH—; when V is —OC(O)—, —Z— is —NH—;
—R! is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with
1 or 2 double bonds, having from 3 to about 10 carbon atoms; and
arylalkyl wherein the aliphatic portion is saturated and has 1 or 2
-carbon atoms; and the carbon atom bonded to —R' is in either D or
L configuration;
—R? is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from




napht hyl al

anyl, cyclohexyl al anyl, leucyl and isoleucyl; (c) [err] s

sel ected fronr—the group consisting of arginyl, homoarginyl, lysyl,

p-guanidinoph
32 (d) [err]
anyl ', s

napht hyl al
sel ect ed

p- guani di nophenyl al any]|

| nophenyl al anyl and p-am nophenyl al anyl ;
lm)‘ H m‘ m t he ggoup consi sting of phenyl al anyl,
hexy alanyl | eucyl and isoleucyl; (e) [err] is

from the group consisting of arginyl, homoarginyl, lysyl,

p- am di nophenyl al anyl and p- am nophenyl al anyl

"X is selected from tthajwoyhﬁce@ﬁgla&mmgvap%&ﬁ%@%ﬁpé%%@ﬁ&qd with

adamant oyl ,

(h)

)

(k)

f1 uor eny] gEes BoubIE B6RRNMAving fré B BRbBICAC&irlén atoms; and

arylalkyl wherein the aliphatic portion is saturated and has 1 or 2
carbon atoms; and the carbon atom bonded to —R? is in either D or
L configuration;

—R® is —(CHp),, —A~NH, or —(CHp)p, ~~A~B~—C(NH,)=NH
wherein m is an integer from 1 to about 6, —A— is a covalent bond
or p-phenyl or p-cyclohexyl, and —B—is a 6ovalent bond or —NH—
; and the carbon atom bonded to —R® is in L configuration;

—R* is selected from the group consisting of straight or branched
alkyl, saturated or unsaturated with 1 or 2 double bonds, having from
1 to about 6 carbon atoms; cyclic alkyl, saturated or unsaturated with
1 or 2 double bonds, having from 3 to about 10 carbon atoms; and
arylalkyl wherein the aliphatic portion is saturated and has 1 or 2
carbon atoms; and the carbon atom bonded to —R*is in either D or
L configuration;

~R® is —~(CHz)» —A~NH, or —(CHj),, —A—B-—C(NH,)=NH
wherein m is an integer from 1 to about 6, —A— is a covalent bond
or p-phenyl or p-cyclohexyl, and —B— is a covalent bond or —NH—
; and the carbon atom bonded to —R® is in either D or L
configuration; and

—Y is hydrogen or methyl.

2. The compound of claim 1 wherein

e\ j§ ==OC(O)— or —NHC(O)—, and —Z— is —NH—.

3. The compound of claim 2, wherein:

(@)nisOCor1;

(b) mis an integer from 1 to 5; and

(c) —R', —R? and —R* are selected from the group consisting of straight

chain or branched alkyl having from 1 to about 5 carbon atoms, cyclic alkyl

having from 3 to about 6 carbon atoms, and benzyl.

(f)



adamant yl am nocar bonyl , nor adamant oyl , nmor phol-i-nyl,....

honmoadarant yl oxycar bonyl , fenchyl oxycarbonyl, iso | oxy- carbonyl

i sopi nocanphanyl oxycar bonyl , 3, 5- di et hyl nyI
endo- bor nyl oxycadr bonyl , naphthytoxycarbonyl and H!ﬁ and

(g) -Y is hydrogen or nethyl. 9. Thé3bonpound of claim's &heTeln [err]

Is arginyl. 10. The conpound of claim9 wherein [err] is lysyl. 11. The
conmpound of claim10 wherein -X |s adamantyl gxycar bon%q. 12. The
conpound of @t ai mTbe Gampasng ¢faglaimy3 whegeiR oré&cis galuraled andu bpsybstiniad

valyl and i sol euc}Slcychb&r ﬁrﬁ!yélb blﬁglphﬁ\ﬂb@ 3f|'<ﬁﬁ}’$ toaQdet 12 [aftidn laforhgusy | -
13. The conpound Lect ed from
adanmant yl oxycar bo H??”bSt'tUted aWH?ﬂYWQHH?’H?P?}%ﬁt&PBSHWZ Garbon atog)§y -

5. The compound of claim 4 wherein:
(a) —R® is~=(CHy),, —A—NH,, wherein —A—is a covalent bond, and m is
from 3 to 5; and
(b) —R® is —(CH3)y —A—B—C(NH)=NH, wherein —A— is a covalent
bond, —B— is —NH—, and m is from 2 to about 4.

6. The compound of claim 5 wherein —Y is methyl, —V— is —OC(O)—, and X
is tricycloalkyl.

7. The compound of claim 6 wherein —R' and —R* are saturated and
unsubstituted straight chain or branched alkyl, having from 1 to about 4
carbon atoms, and —R? is benzyi.

8. A compound, or the pharmaceutically-acceptable salts or hydrates thereof,
having the structure:

0
1l
X'—AA—AAZ—AA®CF,—C—AA*—AA—OY

wherein:

(@) —AA' — is selected from the group consisting of t-butylglycyl, valyl,
isoleucyl, leucyl, cyclohexylglycyl, cyclohexylalanyl, phenylalanyl,
naphthylalanyl, tryptophyl and adamantyliglycyl;

(b) —AA? — is selected from the group consisting of phenylalanyl,

' naphthylalanyl, cyclohexylalanyl, leucy! and isoleucyt;

(c) —AA® — is selected from the group consisting of arginyl,
homoarginyl, lysyl, p-guanidinophenylalanyl, p-amidinophenylalanyl
and p-aminophenylalanyl;
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| sopi nocanphanyl oxycar bonyl . 14. The conpound of claim 13 wherein [err]
I's t-butylglycyl, -X 1is adamantyl oxycarbonyl and -Y is nethyl. 33 15.
The conpound of claim 10 wherein -Y is methyl. 16. ._A pharnmaceuti cal _
conposition conprising: (1) a conpound of any of clainms 1, 5, 7, 8, 10, 14

or 15; and (2) a pharmaceutically-acceptable car:m[ uuﬂmummm m
conpound of any of clains 1, 5, 8, 10 or 14 for ﬂ di canent
for treating inflammuation or pain.

32

(d) —AA* — is selected from the group consisting of phenylalanyt,
naphthylalanyl, cyclohexylalanyi, leucyl and isoleucyl;

(e) —AA’— is selected from the group consisting of arginyl,
homoarginyl, lysyl, p-guanidinophenylalanyl, p-amidinophenylalanyl
and p-aminophenylalanyt;

(f) —X' is selected from the group consisting of adamantyloxycarbonyl,
adamantoyl, fluorenylmethoxycarbonyi, adamantaneacetyl,
adamantylaminocarbonyl, noradamantoyl, morpholinyl,
homoadamantyloxycarbonyl, fenchyloxycarbonyl, isomenthyloxy-
carbonyl, isopinocamphanyloxycarbonyl, 3,6-
dimethyladamantyloxycarbonyl, . endo-bornyloxycarbonyl,
naphthyloxycarbonyl and menthyloxycarbonyl; and

(g) —Yis hydrogenor méthy[.

9. The compound of claim 8 wherein —AA® — is arginyl.
10.  The compound of claim 9 wherein—AA® — is lysyl.
11. The compound of claim 10 wherein —X' is adamantyloxycarbonyl.
12.  The compound of claim 10 wherein
(a) —AA' — is selected from t-butylglycyl, valyl and isoleucyt;
(b) —AA? — is phenylalanyl; and
(c) —AA* — is feucyl.
13. The compound of claim 12 wherein X' is selected from
adamantyloxycarbonyl, endo-bornyloxycarbonyl and

isopinocamphanyloxycarbonyl.

14, The compound of claim 13 wherein —AA '— is t~butylglycyl,
—X' is adamantyloxycarbonyl and —Y is methyl.
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The compound of claim 10 wherein —Y is methyl.

A pharmaceutical composition comprising:
(1) a compound of any of claims 1, 5, 7, 8, 10, 14 or 15; and
(2) a pharmaceutically-acceptable carrier.

Use of a compound of any of claims 1, 5, 8, 10 or 14 for manufacture of a
medicament for treating inflammation or pain.
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